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Foreword 


I have great pleasure in writing the Foreword for Clinical Methods in Ophthalmology—A 
Practical Manual for Medical Students. My pleasure is multiplied by the fact that Dr Dadapeer 
has been working with me for several years at Hassan Institute of Medical Sciences, Hassan, 
Karnataka, India. He has a keen interest in teaching medical students. He has the ability in 
gauging the pulse of the students and also their needs and requirements. 

Only few other branches of medicine have seen such dramatic changes in the last decade 
as ophthalmology. Even though tremendous strides have been made in the practice of this 
specialty, a sense of proportion has to be assigned to the subject. Stress should be on the basics 
and common day-to-day problems, so that newer ophthalmologists can deliver good services 
to the patients. 


In this era of information explosion, a student has to study a lot of materials. At present, 
most of the books are either too voluminous in the guise of being comprehensive with material 
not easily assimilated by the students or they are too simplistic in their contents and approach, 
which fail to impart sufficient knowledge and confidence among the students. I hope that this 
book by Dr Dadapeer K will serve to fill up this lacuna in the undergraduate teaching materials. 


He has discussed many topics in this book with a clinical orientation. He has not only 
made it a comprehensive text on the subject but also topics important from examination and 
practical stand point are dealt with precise and piecemeal fashion. The contents are carefully 
crafted to meet the undergraduate curriculum. Important points are highlighted and are 
supported by an array of neat photographs and depictive illustrations. Emphasis has been on 
Ophthalmic Examination Methods, Case Proforma and Diagnostic Tools. Ophthalmic lenses 
have been elaborately outlined. The drugs used in ophthalmology have been aptly described. 
The chapter ‘An Approach to a Patient with Red Eye’ is an attractive feature of the book. This 
will make the book useful for general practitioners as well. 


The hallmarks of the book are its simple understandable language, lucid description of 
facts and emphasis on practical diagnosis and management. 


I wish all the success to this utility-oriented book, which will definitely prove to be a boon 
for students and practitioners. 


Ravikumar BC 

MD (Dermatology) 

Professor and Head 

Department of Dermatology 
Formerly Director 

Hassan Institute of Medical Sciences 
Hassan, Karnataka, India 


Foreword 


“There is no alternative to a proper history taking and thorough clinical examination.” 

I am very much pleased to have the opportunity to write the Foreword of this book. The 
ultimate goal of a medical student should be to become a good clinician by the end of his 
undergraduate studies. This book is unique and gives the students a comprehensive concept 
of clinical methodology and helps them to acquire complete knowledge about the subject. 
Dr Dadapeer K takes the student through a journey in a clear and concise method with multiple 
illustrations and thoughtful explanations towards the achievement of acquiring high-quality 
clinic acumen. 


He was a very good enthusiastic student during his undergraduate and postgraduate days 
and showed keen interest in learning, sharing the knowledge with his fellow students and 
teaching the junior students. 


The bookis a complete clinical manual for the undergraduate medical students by covering 
both the theoretical details and clinical aspects supported by conceptual illustrations, which 
help in better understanding of the clinical methodology. He has taken tremendous effort to 
present a systematic approach to the clinical aspects of disease process. 


The book will be an adjunct to the many other textbooks for the postgraduate medical 
students and provides an excellent source of learning and reference. 


I hope that this book will be a valuable addition to the library of any establishment involved 
in the teaching of the medical students and thereby helps in substantial contribution to the 
health care system by providing a good clinician to the society and mankind. 


Jyothi Swarup 

MBBS DLO DNB (ENT) 

Professor 

Department of ENT 

Sri Siddhartha Medical College 
Tumakuru, Karnataka, India 


_ Preface to the Second Edition 


I thank all the teachers and students, for accepting and making the first edition of Clinical 
Methods in Ophthalmology—A Practical Manual for Medical Students one of the popular 
books. 

In the second edition of the book, all chapters have been edited and re-written including 
new definitions, new concepts, and new photographs have been added. A new chapter on 
Community Ophthalmology has been added. 


With the above modifications, I hereby present to you the second edition of the book. I 
hope that the book will continue as a useful guide for the medical students during their course 
in ophthalmology. I have made all the efforts to check for the accuracy of the matter and to 
correct the mistakes, if any. I will be happy to receive constructive comments, which will help 
in betterment of the book. 


Dadapeer K 


___ Preface to the First Edition 


This book is basically written for the needs of undergraduate medical students. I have 
observed that the undergraduate medical students often find it difficult to understand 
clinical ophthalmology in spite of knowing theory part of it. The book aims to present clinical 
ophthalmologyina simplified, yetin a comprehensive manner with alot ofclinical photographs. 
Few chapters are discussed in more detail to provide complete information of the topic and 
this will be beneficial to the postgraduate students and residents in ophthalmology also. The 
book has the following key features thus making it, an easy-to-use guide for the students: 

e History taking with clinically structured questionnaire for each case 

e Detailed case discussion with explanation of clinical problems 

e Comprehensive coverage with emphasis on clinical application. 

While writing this book, I have gone through many books, enquired students regarding 
their common doubts and problems, recollected what my teachers had taught me and then I 
have presented all of them in a concise manner. I hope that the book will be a useful guide for 
the medical students during their course in ophthalmology. Efforts have been made to check 
for the accuracy of the matter and to correct the mistakes, if any. I will be happy to receive 
constructive comments, which will help in betterment of the book. 


Dadapeer K 


Acknowledgments 


My wholehearted expression of gratitude to one and all who have contributed in many ways for 
completion of this book. I affectionately thank my parents Mr and Mrs Karimsab, my uncle and 
aunt Mr and Mrs Emamsab, my father-in-law and mother-in-law Mr and Mrs Abdul Razak, 
and my sister-in-law Ms Heena Kousar and brother-in-law Mr Waris, for their constant support 
and encouragement. 

My special thanks to my wife, Dr Shama Taj KR, Assistant Professor, Department of 
Microbiology, SS Institute of Medical Sciences and Research Centre, Davangere, Karnataka, 
India, for her constant support, encouragement and cooperation without which this book 
would have never been a reality. 


I would like to extend my heartful thanks to Dr Pratap VGM, Dr Dilip HR, Dr Gayathri 
V (Residents in Ophthalmology, Aravind Eye Care Hospital, Madurai, Tamil Nadu, India), 
Dr Lakshmi (Resident in Ophthalmology, AJ Institute of Medical Sciences and Research Centre, 
Mangaluru, Karnataka), for all the help in taking the photographs and preparing the book. 


I thank Dr Lakshmi BR, Dr Sahana Mainpur, Dr Shwetha S, Dr Farah Zeba, Dr Divya Mishra, 
Dr Chaitra CM, Dr Archana K, Dr Anuraj, Dr Arpitha, Dr Ashish, Dr Nehla Tahim, Dr Moorthy 
TN and Dr Ashitha S, for helping me in proofreading the book. 


I thank colleagues of my department Dr Kavitha CV, Dr Pavana Acharya, Mr Radhakrishna, 
Mr Nagesh and Mr Ishidhara Kumar (Ophthalmic Officer, Government Hospital, Alur, Hassan, 
Karnataka), for their help rendered to me. 


I would like to thank Dr Ramamurthy D (Chairman, The Eye Foundation and 
Vice-President, All India Ophthalmic Society), Dr Ravikumar BC (Professor of Dermatology, 
Hassan Institute of Medical Sciences, Hassan, Karnataka), Dr Gangadhar (Professor of ENT, 
Shimoga Institute of Medical Sciences, Shivamogga, Karnataka), Dr Praveen G (Associate 
Professor of Community Medicine), Dr Niranjan (Associate Professor of Medicine), Dr Devraja 
R (Consultant Hepatologist), Dr Sudhanava (Associate Professor of Physiology), Dr Deepak 
(Associate Professor of Pharmacology, Hassan Institute of Medical Sciences), Dr Pradeep 
Kumar (Associate Professor of Ophthalmology, Shimoga Institute of Medical Sciences), 
Dr Sandhya (Professor of Ophthalmology, Sri Siddhartha Medical College, Tumakuru, 
Karnataka), Dr Rakesh (Consultant Ophthalmologist, CSI Mission Hospital, Hassan), 
Dr CV Andrews (Professor of Ophthalmology, Jubilee Mission Medical College and Research 
Institute, Thrissur, Kerala), Dr Prakash HM (Associate Professor of Pathology, Vinayaka Mission 
Medical College, Salem, Tamil Nadu), Dr Niranjan (Associate Professor of Biochemistry, 
Mahatma Gandhi Medical College and Research Institute, Puducherry), Dr Kavitha 
(Consultant Ophthalmologist, Vasan Eye Care, Bengaluru, Karnataka), Dr Narendra Shenoy 
(Consultant Ophthalmologist, Udupi Eye Center, Udupi, Karnataka), Dr Shailaja Shenoy 
(Associate Professor of Ophthalmology, Kasturba Medical College, Manipal, Karnataka), 


xvi Clinical Methods in Ophthalmology 





Dr Venkat (Consultant Ophthalmologist, Globe Eye Foundation, Bengaluru), Dr Parivadhini 
AP (Consultant Ophthalmologist, Sankara Nethralaya, Chennai, Tamil Nadu), Dr Prashanth 
CN (Associate Professor of Ophthalmology, Dr BR Ambedkar Medical College, Bengaluru), 
Dr Rajashekar (Associate Professor of Ophthalmology, Karnataka Institute of Medical Sciences, 
Hubballi, Karnataka), Dr Nadeem (Assistant Professor of Ophthalmology, Raichur Institute of 
Medical Sciences, Raichur, Karnataka), Dr Shenoy (Associate Professor of Ophthalmology) 
and Dr Dinesh (Assistant Professor of Ophthalmology, Adhichunchanagiri Institute of Medical 
Sciences, Bengaluru), for their support. 


I thank Dr Balasubramanya S, Dr Nataraj PL, Dr Shrimanth, Dr Madhusudan, Dr Chandan 
BC, Dr Sharan, Dr Abdul Qadeer, Dr Shashidhara, Dr Fahima Shakir, Dr Samarath, Dr Shobhitha, 
Dr Girish and Dr Prakash, who were of great help in preparing the first edition of the book. 


I am grateful to the positive feedback and Foreword written by Dr Ravikumar BC, Former 
Director, Hassan Institute of Medical Sciences. 


I am thankful to my teacher Dr Jyothi Swarup (Professor of ENT, Sri Siddhartha Medical 
College), for his encouragement and for writing Foreword. 


I am thankful to Professor Chandrashekar Shetty (Former Vice-Chancellor, RGUHS), 
Professor Sriprakash KS (Former Vice-Chancellor, RGUHS), for their support and 
encouragement. 


Iam thankful to my postgraduate teachers, Dr Raviprakash D, Dr Ramesh TK, Dr Sriprakash 
KS, Dr Shivakumar, Dr Prabha AR, Dr Shivaprasad Reddy, Dr Dakshayani, Dr Suresh Babu 
and Dr Nagaraju (Bangalore Medical College and Research Institute, Bengaluru), for being an 
endless source of inspiration and guidance. 


I affectionately thank my friends and relatives, for their support and encouragement. 


My deeply felt gratitude to Shri Jitendar P Vij (Group Chairman), Mr Ankit Vij (Group 
President), Tarun Duneja (Director-Publishing), Mr Venugopal Vishnumurthy [Associate 
Director-South (Sales & Marketing)], Mr Vasudev (Commissioning Editor) and all staff of 
Bengaluru Production Unit of M/s Jaypee Brothers Medical Publishers (P) Ltd, New Delhi, 
India. 


Contents 


1. Symptomatology in Ophthalmology 1 
Symptoms Related to Vision 1 
Symptoms Not Related to Vision 5 
Symptoms due to Adnexa of Eye 6 


2. Ocular Examination 7 
Head Posture 7 

Facial Symmetry 8 

Abnormal Facial Symmetry 8 
Visual Acuity 9 

Eyebrows 12 

Eyelids 13 

Eyelashes 15 

Lacrimal Apparatus 16 
Eyeball 17 

Conjunctiva 21 

Cornea 26 

Sclera 30 

Anterior Chamber 30 

Tris 33 

Pupil 37 

Lens 41 

Fundus: Vitreous and Retina 42 


3. Case Proforma 45 
History 45 
General Physical Examination 45 
Relevant Systemic Examination 45 
Differential Diagnosis 46 
Provisional Diagnosis 46 
Investigations 46 
Treatment 46 


4. Case Presentation 47 
Cataract 47 

Pseudophakia 66 

Aphakia 73 

Corneal Opacity 77 

Adult Dacryocystitis 85 

Chalazion 93 


Xvill 


Clinical Methods in Ophthalmology 


Pterygium 97 
Corneal Ulcer 104 
Ptosis 113 


5. Diagnostic Tests in Ophthalmology 
Tonometry 118 
Slit-lamp Examination 120 
Ophthalmoscopy 121 
Keratometry 123 
Retinoscopy 124 
Gonioscopy 127 
Perimetry 128 
Ultrasonography 129 
Ultrasound Biomicroscopy 130 
Vital Stains 130 
Specular Microscopy 131 
Fundus Fluorescein Angiography 132 
Indocyanine Green Angiography 133 
Optical Coherence Tomography 133 
Heidelberg Retinal Tomography 133 
Corneal Topography 133 
Electrophysiological Tests 133 
Retinal Function Tests 134 
Macular Function Tests 134 
Tests for Evaluation of a Case of Watering Eye 134 
Tests for Evaluation of a Case of Squint 134 
Tests for Evaluation of Tear Film 138 


6. Ophthalmic Instruments 
Lid Speculum 139 
Needle Holder 139 
Forceps 140 
Scissors 143 
Knives (Blades) 145 
Instruments for Incision and Curettage of Chalazion 148 
Instruments for Lens Removal 149 
Instruments for Irrigation and Aspiration of Cortical Matter During Cataract Surgery 149 
Instruments for Enucleation 150 
Instruments for Evisceration 150 
Instruments for Lacrimal Sac Surgery 151 
Hooks and Retractors 152 
Castroviejo Calipers 153 
Iris Repositor 154 
Thermal Ball Point Cautery 154 
Cystitome or Capsulotome 154 


7. 


10. 


Ophthalmic Lenses 

Lens 155 

Pinhole 157 

Stenopaic Slit 157 

Priestley Smith’s Retinoscope Mirror 158 
Jackson Cross Cylinder 158 

Maddox Rod 158 

20D Lens 159 

+78 DLens 159 


. Drugs Used in Ophthalmology 


Antiglaucoma Drugs 160 
Mydriatics and Cycloplegics 162 
Corticosteroids 163 
Antibacterial Drugs 163 
Antiviral Drugs 164 

Antifungal Drugs 164 
Nonsteroidal Anti-inflammatory Drugs 165 
Local Anesthetic Drugs 165 
Hyaluronidase Injection 165 
Viscoelastics 165 

Artificial Tears 166 

Sutures 166 

Dyes 166 

Antiallergic Drugs 166 


. Common Ophthalmic Surgeries 


Anesthesia 167 
Cataract Surgery 169 
Trabeculectomy 175 
Evisceration 175 
Enucleation 176 
Other Surgeries 176 


An Approach to a Patient with Red Eye 
Acute Red Eye 177 

Subconjunctival Hemorrhage 177 
Blepharitis 178 

Conjunctivitis 178 

Inflamed Pterygium 179 

Episcleritis 179 

Scleritis 179 

Corneal Abrasion 179 

Infective and Noninfective Keratitis 180 
Endophthalmitis 180 


Contents 


xix 


155 


160 


167 


177 


XX Clinical Methods in Ophthalmology 





Panophthalmitis 180 

Orbital Cellulitis 180 

Acute Iridocyclitis 181 

Acute Congestive Glaucoma 181 


11. Examination of Retina 183 
Fundus Examination 183 
Hypertensive Retinopathy 187 
Diabetic Retinopathy 188 
Central Retinal Artery Occlusion 190 
Branch Retinal Vein Occlusion 191 
Central Retinal Vein Occlusion 192 
Retinitis Pigmentosa 194 
Central Serous Retinopathy 194 
Cystoid Macular Edema 194 
Myopia 195 
Papilledema 196 
Optic Neuritis 197 
Optic Disk Changes in Glaucoma 198 
Primary Optic Atrophy 199 
Secondary Optic Atrophy 200 
Consecutive Optic Atrophy 200 


12. Community Ophthalmology 201 
Community Ophthalmology 201 
Blindness and Low Vision 201 
Blindness Statistics 202 
National Program for Control of Blindness 202 
Vision 2020: The Right to Sight 203 
District Blindness Control Society/District Health Society 203 
National Trachoma Control Program 203 
Xerophthalmia 203 
Important Dates in Ophthalmology 204 


Bibliography 2U0/ 
Index 209 


Chapter 





Symptomatology in Ophthalmology 


Chapter Outline 


e Symptoms Related to Vision 
e Symptoms Not Related to Vision 


The symptoms for which patients visit oph- 
thalmology department can be divided into 
symptoms of eye: 

e Related to vision 

e Notrelated to vision 

e Due to adnexa of eye. 


SYMPTOMS RELATED TO VISION (Box 1.1) 


Box 1.1: Symptoms related to vision 


Defective vision including blurring of vision and 
diminution of vision 

Loss of vision 

Transient loss of vision 

Floaters 

Flashes of light 

Glare 

Photophobia 

Distorted vision 

Diplopia 

Colored halos 

Day blindness 

Night blindness 

Diminution of vision for near only. 


Blurring of Vision 


Blurring of vision refers to hazy vision or fog- 
gy vision where the details of objects cannot 


e Symptoms Due to Adnexa of Eye 


be made out, i.e. decrease in quality of vision 
without decrease in quantity of vision. 


Causes 


Causes of blurring of vision are: 

e Early cataract 

e Minimal amount of astigmatism 
e Nebular grade corneal opacity. 


Diminution of Vision 


Diminution of vision refers to decrease in 
vision, which can be measured by Snellen’s 
visual acuity chart, i.e. decrease in quantity 
of vision. Diminution of vision can be painful 
or painless, sudden or gradual in onset. 


Causes 


Gradual painless diminution of vision 

e Conjunctiva: Progressive pterygium en- 
croaching pupillary area 

e Cornea: Degenerations and dystrophies 


of cornea 
e Lens: Cataract 
e Retina: 
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- Macular degenerations and macular 
dystrophies 
- Diabetic retinopathy and other reti- 
nopathies 
- Chorioretinal degenerations and dys- 
trophies. 
e Primary open-angle glaucoma 
e Refractive errors 
e Optic nerve: Hereditary optic atrophies, 
drug-induced optic neuropathies and 
toxic amblyopia. 
Gradual painful diminution of vision 
e Corneal ulcer 
e Chronic iridocyclitis. 


Sudden painless diminution of vision 

e Vascular occlusions of retinal vessels, e.g. 
central retinal artery occlusion, central 
retinal vein occlusion, cilioretinal artery 
occlusion, branch retinal artery occlusion 
and branch retinal vein occlusion 

e Optic neuritis, non-arteritic anterior isch- 
emic optic neuropathy (NAION) 

e Central serous retinopathy 

e Vitreous hemorrhage 

e Retinal detachment. 


Sudden painful diminution of vision 

e Mechanical or chemical trauma to eye 

e Acute iridocyclitis 

e Acute angle-closure glaucoma 

e Endophthalmitis 

e Giant cell arteritis with arteritic ischemic 
optic neuropathy. 


Loss of Vision 
Loss of vision refers to inability to perceive 


light, i.e. perception of light (PL)—‘negative’. 
Causes 
1. Any disease involving retina and/or 


optic nerve only can cause total loss of 
vision. 


2. Isolated diseases of lens or cornea can 
never cause PL negative vision unless 
there is a problem in retina and/or op- 
tic nerve such as optic atrophy, total 
retinal detachment. 


Transient Loss of Vision 


Transient loss of vision is also called amauro- 
sis fugax. It is characterized by sudden, tem- 
porary loss of vision due to transient hypoxia 
of visual system. The attack lasts from few sec- 
onds to 30 minutes and it recovers completely. 


Causes 


Causes for transient loss of vision are: 

e Migraine headache—aura 

e Transient ischemic attack involving vi- 
sual cortex 

e Papilledema 

e Prodromal symptom of central retinal 
artery occlusion, anterior ischemic optic 
neuropathy 

e Hypoperfusion of the retinal arteries, 
which may be due to hypotension, car- 
diac failure, anemia 

e Carotid artery disease and atherosclerot- 
ic cerebrovascular disease. 


Floaters 


A condition characterized by perceiving 
black spots in front of the eyes, which move 
with the movement of eyes, is called floaters. 
Any opacity behind the nodal point of the 
eye, i.e. behind the lens will cast its shadow 
on the retina causing floaters. 


Causes 


e Posterior vitreous detachment 

e Vitreous hemorrhage 

e Vitreous opacities such as muscae volitan- 
tes, asteroid hyalosis, synchysis scintillans 


e Inflammations of the posterior segment 
such as vitritis, pars planitis, chorioretinitis. 


Flashes of Light 


A condition characterized by perceiving a 
sensation of flickering of lights is called flash- 
es of light. It is also called photopsia. This oc- 
curs because of traction on the vitreoretinal 
attachments, irritating the retina and causing 
it to discharge electrical impulses, which are 
interpreted by brain as flashes of light. 


Causes 


e Posterior vitreous detachment 

e Retinal tear 

e Prodromal symptom of retinal detach- 
ment 

e Papilledema. 


Sudden onset of flashes of light with float- 
ers requires evaluation by indirect oph- 
thalmoscopy to rule out retinal tear or reti- 
nal detachment. 


Glare 


A condition characterized by difficulty to see 
in bright light is called glare. Glare occurs be- 
cause of diffraction of light caused by opaci- 
ties in the refractive surfaces, cornea and 
lens. Hence, it is seen in diseases of cornea 
and lens such as corneal opacity, lenticular 
opacity/cataract. 


Causes 


e Corneal opacity 
e Lenticular opacity. 


Normally everyone would have experi- 
enced glare, while driving during night or 
on seeing sun directly. 
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Photophobia 


A condition in which person has difficulty to 
see/open eyes in normal intensity light. Pho- 
tophobia occurs because of stimulation of 
sensory nerve endings of cornea. 


Causes 


e Corneal diseases, e.g. corneal epithelial de- 
fect, corneal ulcer, keratitis, corneal edema 
e Iridocyclitis. 


Distorted Vision 


Distorted vision is a condition in which the 
person perceives objects to have altered size 


or shape: 

e Micropsia: Objects are perceived smaller 
in size 

e Macropsia: Objects are perceived bigger 
in size 


e Metamorphopsia: Objects are perceived 
altered in shape. 


Causes 


Macular lesions such as macular edema, 
macular degeneration, etc. 


Diplopia 


Diplopia is a condition in which the person 
perceives double images of an object. 


Binocular Diplopia 


Diplopia is present only when both eyes are 

open and it disappears on closing one eye. 

Problem with nerve, neuromuscular junc- 

tion or muscle can lead to binocular diplopia: 

e Paresis or paralysis of nerves supplying 
extraocular muscles—paralytic squint 

e Myasthenia gravis 

e Fractures of orbit with entrapment of ex- 
traocular muscles 

e ‘Thyroid ophthalmopathy. 
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Uniocular Diplopia 


Diplopia is present even with one eye (ab- 

normal eye) being open. Problem within the 

refractive medium of the eye involving cor- 

nea/pupil/lens can cause uniocular diplopia 

because of double refraction: 

e Corneal causes, e.g. keratoconus 

e Causes in pupil, e.g. double pupil 

e Causes in lens, e.g. subluxated lens, dis- 
placed intraocular lens and _ incipient 
cataract. 


Colored Halos 


A condition in which person perceives col- 
ored rings around lights. Colored halos are 
because of prismatic dispersion of light 
(breakage of light into seven colors because 
of abnormal collection of fluid) in the refrac- 
tive media, i.e. in cornea and/or lens. 


Causes 


e Collection of mucus on corneal surface as 
in conjunctivitis 

e Corneal edema because of bullous kera- 
topathy or acute congestive glaucoma 

e Immature cataract. 


Differentiation of Causes of Colored Halos 
The causes can be differentiated from an- 
other by the following methods: 

1. Colored halos due to collection of mu- 
cus on corneal surface as in conjuncti- 
vitis will disappear if the mucus is re- 
moved manually or by eye wash. 

2. Colored halos due to corneal edema 
and immature cataract can be differ- 
entiated by Fincham stenopaic slit test. 


Fincham Stenopaic Slit Test 

A stenopaic slit 2 mm wide is passed in 
front of the eyes. The colored halos, be- 
cause of corneal edema, remain intact and 
lenticular opacity is broken into segments. 


The appearance of colored halos can be 
demonstrated by asking the patients to 
look through Lycopodium powder en- 
closed between two glass plates. 


Day Blindness 


Day blindness is called hemeralopia. It is a 
condition in which patient has decreased vi- 
sion in day light/bright light. 


Causes 


e Diseases of cones, e.g. congenital defi- 
ciency of cones 

e Central opacities in the cornea and/or lens, 
e.g. central corneal opacity and polar cata- 
racts (as the pupil constricts in bright light 
the opacity in the center will come in the 
path of light causing diminution of vision). 


Night Blindness 


Night blindness is called nyctalopia. It is a 
condition in which patient has decreased vi- 
sion in dim light/night. 


Causes 


e Diseases of rods, e.g. retinitis pigmentosa 

e Vitamin A deficiency 

e Congenital stationary night blindness, 
Oguchi’s disease and fundus albipunctatus 

e Pathological myopia 

e Choroidal dystrophies, e.g. gyrate atro- 
phy and choroideremia. 


Diminution of Vision 
for Near Only 


A condition in which person is not able to see 
near things with distant vision being normal. 
Causes 


e Presbyopia because of decrease in ac- 
commodation due to aging 


e Cycloplegia and ophthalmoplegia be- 
cause of paralysis of accommodation. 


SYMPTOMS NOT RELATED TO VISION (Box 1.2) 


Box 1.2: Symptoms not related to vision 


Redness 

Watering 

Discharge 

Itching 

Pain 

Headache 

Deviation of eye 

Protrusion of eyeball (Proptosis). 


Redness 


Acute red eye is seen in: 

e Acute conjunctivitis 

e Acute iridocyclitis 

e Acute congestive glaucoma 

e Redness is a common symptom and it is 
seen in all inflammatory conditions of eye 
such as blepharoconjunctivitis, all types 
of conjunctivitis, keratitis, uveitis, endo- 
phthalmitis and panophthalmitis. 


Watering 


A condition in which eye appears wet with 
tears being overflowed from eyes. 


Causes 


1. Hyperlacrimation due to either central 
lacrimation or primary hypersecretion, 
or reflex hyperlacrimation. 

2. Epiphora due to obstruction in the lacri- 
mal drainage system to normally formed 
tears. The site of obstruction can be in 
punctum, canaliculi, lacrimal sac and 
nasolacrimal duct. 


Discharge 


Discharge from eye is seen in conditions asso- 
ciated with mucosal surfaces of the eye (con- 
junctiva and lacrimal sac). It can be mucoid, 
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mucopurulent, purulent or serosanguineous 

depending on the type of inflammation: 

e Conjunctiva, e.g. conjunctivitis 

e lLacrimal sac, e.g. acute and chronic dac- 
ryocystitis. 


Itching 


Itching is mainly seen in allergic conditions 
associated with eye, e.g. allergic conjunctivitis. 


Ocular Pain 


Ocular pain is seen in inflammations of the eye 
or adnexal structures such as keratitis, irido- 
cyclitis, orbital cellulitis, internal hordeolum, 
external hordeolum and in acute congestive 
glaucoma. Referred pain to the eye is seen in 
diseases involving the surrounding structures 
as in sinusitis and dental problems. 


Headache 


Ocular Causes 


e Refractive errors (mainly mild, uncor- 
rected refractive errors and astigmatism), 
extraocular muscle imbalance, deficien- 
cy of accommodation and convergence 
insufficiency 

e Ocular inflammations 

e Glaucoma. 


Nonocular Causes 


e Neurological disorders, e.g. intracranial 
space-occupying lesions, meningitis, 
subarachnoid hemorrhage 

e Ear, nose and throat (ENT) diseases, e.g. 
sinusitis, rhinitis 

e Psychiatric problems 

e Primary headaches, e.g. migraine, cluster 


headache and tension headache. 


Deviation of Eye 


Deviation of eye is called strabismus or squint. 
Misalignment of visual axes of the two eyes be- 
cause of deviation of eyes is known as squint. 
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Protrusion of Eyeball (Proptosis) 


Forward displacement/protrusion of nor- 
mal-sized eyeball beyond the orbital margins 
is called proptosis. 


SYMPTOMS DUE TO ADNEXA OF EYE (BOX 1.3) 


Symptoms due to adnexa of the eye are de- 
scribed in Chapter 2 ‘Ocular Examination’. 
‘Ptosis’ is described in detail in Chapter 4 
‘Case Presentation’. 


Box 1.3: Symptoms due to adnexa of eye 


Drooping of the upper eyelid—ptosis 
Retraction of the eyelids 

Inward or outward turning of the lid margin—en- 
tropion or ectropion 

Increased blinking rate of eyelids—blepharo- 
spasm 

Inability to close eyelids—lagophthalmos 
Inward misdirection of eyelashes—trichiasis 
Swelling in the lacrimal sac region. 


Chapter 








Ocular Examination 


Chapter Outline 


e Head Posture 

e Facial Symmetry 

Abnormal Facial Symmetry and Ocular 
Posture 

Visual Acuity 

Eyebrows 

Eyelids 

Lacrimal Apparatus 

Eyeball 

Examination of a Patient with 
Exophthalmos 


Ocular examination is done under diffuse il- 
lumination using torch light and focal illumi- 
nation using slit lamp. Ocular examination 
should begin with the examination of head 
posture and facial symmetry as these can be 
altered by the patient voluntarily. They are 
best examined before the patient’s realiza- 
tion that examination has begun. 


HEAD POSTURE 


Normal head posture: Normally head is kept 
in erect and straight posture without any tilt 
of the head or turn of the face or elevation/ 
depression of chin or any abnormal move- 
ments of head. 


Examination of Binocular Extraocular 
Movements 

Conjunctiva 

Examination of Conjunctiva 
Cornea 

Sclera 

Anterior Chamber 

Iris 

Pupil 

Lens 

Fundus: Vitreous and Retina 


There are three pair of extraocular muscles, 


two horizontal recti, two vertical recti and 
two oblique muscles. When the movement 
of the eye is affected because of paresis or 
paralysis of the extraocular muscles, head 
posture acts as compensatory mechanism 
to compensate for the restricted eye move- 
ments to avoid diplopia: 


Restricted horizontal movements are 
compensated by face turn 

Restricted vertical movements are 
compensated by elevation or depres- 
sion of chin 

Restricted oblique movements are 
compensated by head tilt. 
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Ocular torticollis: It is defined as tilting of the 
head to compensate for defective ocular 
movements. 


True torticollis is due to contraction of ster- 
nocleidomastoid muscle. 


Causes for Head Tilt 


e Paresis/Paralysis or restrictive causes af- 
fecting the oblique muscles 

e Superior oblique muscle paresis is the 
most common cause. 


Causes for Face Turn 


Paresis/Paralysis or restrictive causes of me- 
dial rectus or lateral rectus (horizontal recti 
muscles). 


Causes for Elevation of Chin 


e Ptosis 

e Paralysis of elevators (superior rectus and 
inferior oblique) of eyeball 

e Overaction of depressors (inferior rectus 
and superior oblique) of eyeball. 


Causes for Depression of Chin 


e Paralysis of depressors of eyeball 
e Overaction of elevators of eyeball. 


FACIAL SYMMETRY 


e Both sides of the face are normally sym- 
metrical in appearance 

e With both eyebrows and eyelids at the 
same level 

e With symmetrical nasolabial folds 

e With angle of mouth of both sides sym- 
metrical. 


Causes for Facial Asymmetry 


e Facial nerve palsy 

e Unilateral ptosis—increased wrinkling of 
the forehead due to overaction of fronta- 
lis muscle on the ptotic side. 


ABNORMAL FACIAL SYMMETRY 


Examination of a patient with facial nerve 
palsy (Figs 2.1 to 2.3). 


Examination of a Patient with Third 
Nerve Palsy (Figs 2.4 and 2.5) 


A patient with third nerve palsy (refer Figs 2.4 
and 2.5). 





Fig. 2.1: Absence of wrinkling and nasolabial fold 
on left side of patient's face 





Fig. 2.2: On asking to close both eyes there is 
lagophthalmos of left eye 





Fig. 2.3: On asking to clench teeth there is deviation 
of angle of mouth to right side, i.e. normal side 





Fig. 2.5: On lifting the ptotic eyelid manually left 
eyeball is deviated downwards and outwards 
because of the action of superior oblique and 
lateral rectus which are supplied by 4th and 6th 
nerves respectively. 


Ocular Posture 


Normally visual axes of the two eyes are par- 
allel to each other in primary position and 
the same is maintained in all positions of 
gaze. This condition of perfect alignment of 
eyes is called orthophoria. Misalignment of 
visual axes of eyes is called squint (strabis- 


mus) (Figs 2.6A and B): 

e Inward deviation of the eye: Esotropia 
(Fig. 2.7) 

e Outward deviation of the eye: Exotropia 
(Fig. 2.8) 


e Vertical deviation of the eye: Hypertropia. 


Ocular Examination 


Figs 2.6A and B: Left eye. A. Esotropia; 
B. Exotropia. 





Fig. 2.7: Esotropia of right eye (Note: Inward 
deviation of right eye) 





Fig. 2.8: Exotropia of left eye (Note: Outward 
deviation of left eye) 


VISUAL ACUITY 


Visual acuity is defined as the ability to dis- 
tinguish the shape of objects. It is a retinal 
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function concerned with the appreciation 
of form sense. Testing visual acuity involves 
testing both distant vision and near vision. 


Testing Distance Vision 
Bedside 


In the absence of charts designed for testing 

visual acuity it can be assessed roughly by 

counting fingers by standing at a distance of 

6 m and if the patient is not able to count fin- 

gers at 6 m, examiner moves towards the pa- 

tient reducing the distance between him and 

the patient by 1 m each time till the patient is 

able to count the fingers: 

e Counting fingers greater than 6 m 

e Counting fingers at 6m 

e Counting fingers at 5m 

e Counting fingers at 4m 

e Counting fingers at 3m 

e Counting fingers at 2m 

e Counting fingers at 1m 

e Counting fingers at 1 feet 

e Counting fingers close to face 

e Hand movements 

e Perception of light with projection of rays 
in all the quadrants 

e Perception of light negative. 


Counting fingers at 6 m is roughly equal to 
6/60 (top most line) with Snellen’s chart 
(Fig. 2.9). The size of the top most letters is 
roughly equal to the size of the fingers; hence 
by counting of fingers at bedside vision can 
be assessed up to 6/60 of Snellen’s chart. 


Visual Acuity Charts 


Snellen’s chart is the commonly used chart 
for measurement of visual acuity. 


Two distant points can be visible as sepa- 
rate when they subtend an angle of 1 min at 
the nodal point of the eye. Snellen’s chart 
consists of series of black letters arranged 
progressively decreasing in size. The letters 
selected are such that each letter will sub- 
tend an angle of 1 min at the nodal point 


of the eye. The top letter can be read from a 
distance of 60 m, the succeeding lines can 
be read from 36, 24, 18, 12, 9, 6, 5 and 4 me- 
ters respectively. 


Procedure 


1. Patient is seated at a distance of 6 m and 
the patient is asked to read the chart sepa- 
rately in each eye after closing one eye. 
Visual acuity is recorded as a fraction, of 
which numerator is distance of the patient 
from the chart and denominator is small- 
est letters, which the patient reads, which 
is written below the letters, i.e. 60, 36, 24. 

2. If the patient is not able to read the top 
most line from 6 m he/she is asked to 
move by 1 m front till he/she can see the 
top most line clearly, then numerator be- 
comes 5, 4, 3, 2, 1. If the patient cannot 
read from 1 m then check for: 

Counting fingers at 0.3048 m. 

Counting fingers close to face. 

Hand movements. 

Perception of light with projection of 

rays in all the four quadrants. 

e. Perception of light negative. 


Why 6 Meters? 

At 6 meters the rays of light are practically 
parallel and the patient exerts minimum 
accommodation. Hence 6 meters is cho- 
sen. The same can be achieved by placing 
a plane mirror at 3 meters and the patient 
is asked to read the reflected image in the 
mirror which makes it 6 meters. 


Boo Pf 


The other visual acuity charts available oth- 
er than Snellen’s letter chart are: 

e Snellen’s E chart (Fig. 2.10) 

e Landolt’s C chart 

e Allen’s picture chart. 


Testing Near Vision 


Near vision is tested by near vision chart by 
asking the patient to read this from a distance 
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Fig. 2.9: Snellen’s distance visual acuity chart Figure 2.10: E chart 


of 30 cm, the routine working distance in each Other methods for testing color vision: 
eye separately. The smallest letters, which e Farnsworth-Munsell 100 hue test 

the person can read is recorded as the near e Nagel’s anomaloscope. 

vision of the person. Normal near vision is 


N6 (Fig. 2.11). Testing Visual Field 


Near Vision Charts 

e Jaeger near vision chart 

e Roman near vision chart 

e Snellen’s near vision chart. 


e Confrontation test 
e Perimetry 
e Visual acuity is recorded under the fol- 


lowing headings: 
- Right eye left eye 
Testing Color Vision e Distance vision: 
Pseudoisochromatic charts (Ishihara’s plates): 7 “a ie “ye a 
Th - With pinhole (if the visual acuity is 
e person is asked to read the numbers in 
less than 6/6) 


the color plates. Normal people can read all 
the plates (normally six screening plates) 
correctly whereas people with color blind- 
ness will read it wrong as shown in the fol- 


- With spectacles (if the patient is wear- 
ing spectacles). 
e Near vision. 





lowing Table 2.1 (Fig. 2.12). Pinhole Test 
SS... If the distance vision is less than 6/6 all pa- 
Table 2.1: Interpretation of Ishihara’s plates tients should be asked to look through a 
Person with Person with Person with pinhole and improvement if any in visual 
normal color | red-green color | total color acuity should be recorded. 
vision blindness blindness 1. A pinhole cuts off all the peripheral rays 
Plate 1 coy i ae 2 and allows only central parallel beam 
pinta a SS ae y of rays to enter eye and visual improve- 
ment is seen in cases of refractive errors. 
Plate 3 = x sea Clnshinaive aun 
2. Ifthe cause for diminution of vision is 
HEI 4 [fo Xe ‘ not refractive error like cataract then 
plates | 7 | xX | X improvement in vision is not seen. 
Plate 6 2 as X The results of pinhole test can be sum- 
Note: X—not able to identify the letter will say marized as. 


as empty plate. Contd... 
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Fig. 2.11: Near vision charts in different languages 


wees EYEBROWS 

3. Visual acuity improves with pinhole— e Normally, the eyebrows are symmetrical- 
cause is refractive error, which can be ly placed on each side of the face above 
corrected by appropriate refraction the eyelids 
and correction. e Each eyebrowwill be curved with convex- 

4. No improvement in visual acuity with ity upwards, covered with hair arranged 
pinhole causes are corneal causes like in comma shape 
corneal opacity, corneal edema and e Eyebrows are symmetrical collection of 
causes in lens like cataract. hair follicles along supraciliary arch. 

5. Decrease in visual acuity with pinhole Eyebrows separate the eyelids from fore- 
central corneal opacity, central lens head and they form a part of protective 
opacity, and macular pathologies. mechanism of the eyes along with eyelids. 

6. The size of the pinhole is 1 mm. Being symmetrically placed on each side 

of the face they contribute for the facial 
configuration. 
Abnormalities 


Alteration in Position of Eyebrows 


Raised on the side of ptosis because of over- 
action of frontalis muscle on that side. 


Eyebrows with Scanty Hair Follicles 


e Leprosy, syphilis (usually lateral one third 
of eyebrows is scanty or absent) 

e Hypothyroidism or hyperthyroidism 

e Localized loss of eyebrows follow trauma, 

Fig. 2.12: Color vision chart infections of skin, scars. 





Graying of Eyebrows 


Poliosis (gray eyebrows)—unilateral vitiligo, 
Vogt-Koyanagi-Harada (VKH) syndrome. 


EYELIDS 


Each eyelid should be examined for position, 
margin, movements, palpebral fissure width, 
eyelashes and abnormalities of skin of the 
eyelids. 


Normal position: Upper eyelid covering one 
sixth of cornea—lower eyelid touching the 
lower limbus (Figs 2.13 and 2.14). 


Normal margins: Lids have a rounded anterior 
border and a sharp posterior border touch- 
ing the globe. 


Normal eyelashes: Eyelashes in the upper eye- 
lid are directed forwards, upwards and back- 
wards and in the lower eyelid are directed 
forwards, downwards and backwards. 





Fig. 2.13: Normal eyelids 





Fig. 2.14: Normal position of eyelids (Note: Upper 


eyelid covers 2 mm of cornea and lower eyelid 
touches the inferior limbus). 


13 


Ocular Examination 


Abnormalities in Eyelid 


Position 


Normally the upper eyelid covers about one 
sixth of cornea, i.e. 2 mm and lower eyelid 
touches the inferior limbus. 


1. In ptosis upper lid covers more than 2 
mm of cornea. 

2. Inlid retraction upper lid is abnormally 
elevated hence superior limbus will be 
visible (this is called scleral show and 
the most common cause is hyperthy- 
roidism) (Figs 2.15A and B, 2.16A to C). 


Margin 


Normally the eyelids have a rounded ante- 
rior border and a sharp posterior border. The 
lateral portion (ciliary portion) has eyelashes 
and medial portion (lacrimal portion) is de- 
void of eyelashes (Figs 2.17A and B). 


Ectropion: Outward turning of the eyelid 
margin (Figs 2.18A and B). 


Entropion: Inward turning of the eyelid 
margin (Fig. 2.19). 
Tylosis: Thickened eyelid margin. 


Epicanthus: Semicircular fold of skin cover- 
ing the medial canthus. 


Telecanthus: Increased distance between 
the two medial canthi because of long me- 
dial canthal tendons. 


Movements 


Eyelids have got involuntary movement 
called blinking. The normal blink rate is 12- 
16 blinks per minute. 


1. Increased blink rate is seen in blepha- 
rospasm. The causes for blepharo- 
spasm are essential blepharospasm 
and reflex blepharospasm. 

2. Decreased blink rate is seen in lagoph- 
thalmos (inability to close eyelids com- 
pletely). The causes for lagophthalmos 
are facial nerve palsy, symblepharon. 
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Figs 2.15A and B: Abnormal position of the eyelids. A. Bilateral ptosis (Note: Drooping of upper eyelids, 
upper eyelid covering more than 2 mm of cornea); B. Bilateral retraction (Note: Upper eyelid covers less 
than 2 mm of cornea hence upper limbus is visible scleral show). 


All round narrow palpebral fissure width is 
* Upper lid covering seen in blepharophimosis (Fig. 2.21): 
one sixth of cornea 1. Horizontally narrow palpebral fissure 


* Lower lid touching width is seen in ankyloblepharon. 

2. Vertically narrow palpebral fissure 
width is seen in ptosis, phthisis bulbi. 

3. Vertically wide palpebral fissure width 
is seen in proptosis. 


limbus 





* Upper lid covering 
more than one 
sixth of cornea 


* Both upper limbus 
and lower limbus 
visible because of 
upward movement 
of upper lid and 
downward 
movement of 
lower lid 





Figs 2.16A to C: Abnormalities of eyelid position. 
A. Normal position of eyelids; B. Ptosis of upper 
eyelids; C. Retraction of eyelids. 


Figs 2.17A and B: Abnormalities of eyelid margin. 
Palpebral Aperture Width A. Entropion (Note: Inward turning of lower eye 
lid margin with eye lashes touching the globe); B. 
Normal palpebral aperture width is vertical 10 — Ectropion (Note: Outward turning of lower eye lid 
mm and horizontal 30 mm (Fig. 2.20). margin with exposure of lower conjunctival fornix). 
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Figs 2.18A and B: Ectropion. A. Ectropion of the lower eyelid; B. Cicatricial ectropion of lower eyelid 
(Note: The scar over the skin). 


» 
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Fig. 2.20: Palpebral aperture width 
[measuring palpebral fissure width (vertical) and 
measuring palpebral fissure width (horizontal)]. 


EYELASHES 


Normally eyelashes in the upper eyelid are 


directed forwards, upwards and backwards, 
and in the lower eyelid they are directed for- 
wards, downwards and backwards. 


Trichiasis: Misdirection of eyelashes toward 
the globe with normal position of eyelid 
margin (Fig. 2.22A). 

Distichiasis: It is a rare congenital disorder 
characterized by the presence of a poste- 
rior row of eyelashes directed toward the 
globe (Fig. 2.22B). 


Madarosis: Loss or decrease in the number 
of cilia of eyelashes and or eyebrows. The 
common causes include ocular causes 
such as blepharitis, trachoma, local trau- 
ma (mechanical, thermal or following ra- 
diotherapy or cryotherapy) of the eyelids, 
tumors of the eyelids and systemic causes 
like hypothyroidism, hyperthyroidism, hy- 
poparathyroidism, hyperparathyroidism, 
hypopituitarism, leprosy, syphilis. 

Poliosis: Presence of localized hypopig- 
mented hair follicles involving eyelashes 
and or eyebrows. The common causes for 
poliosis are sarcoidosis, Vogt-Koyanagi- 
Harada syndrome, sympathetic ophthal- 
mitis, blepharitis, vitiligo, side effect of top- 
ically administered prostaglandins. 


Skin: Normally skin of eyelid is thin, smooth 
and elastic. Common eyelid swellings are, ex- 
ternal and internal hordeolum (Figs 2.23A and 
B to 2.25), lid tumors, chalazion (Fig. 2.26). 


Cryptophthalmos: Hidden eyeball, i.e. eye- 
ball is covered by a layer of skin. It is a rare 
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Fig. 2.21: Blepharophimosis syndrome consisting 
of ptosis, blepharophimosis, epicanthus inversus 
and telecanthus. 


congenital anomalous condition resulting 
from failure of eyelid formation. 


Reasons for easy swelling of the eyelids: 

1. Skin of the eyelids is the thinnest in the 
body. 

2. It does not have a subcutaneous fatty 
layer. 

3. Layer of loose subcutaneous tissue gets 
distended easily by blood in case of inju- 
ries to head and by fluid in cardiac fail- 
ure, which presents as puffiness of face. 

4. The submuscular areolar tissue of up- 
per eyelids is in continuity with sub- 
aponeurotic space of scalp allowing 
easy passage of fluid and blood to the 
upper eyelids leading to black eye or 
ecchymosis of upper eyelids in cases of 
head injuries (Figs 2.27 to 2.29). 


LACRIMAL APPARATUS 


Lacrimal apparatus consists of lacrimal se- 
cretory system and lacrimal drainage sys- 
tem. Lacrimal secretory system consists of 
main lacrimal gland situated in the antero- 
lateral part of the roof of the orbit and acces- 
sory lacrimal glands situated in the subcon- 
junctival tissue. 

Lacrimal drainage system consists of punc- 
ta, canaliculi, lacrimal sac and nasolacrimal 
duct. Examination of lacrimal drainage system 





Figs 2.22A and B: Eyelashes. A. Trichiasis (Note: 
Inward misdirected lower eyelid lashes touching 
the cornea); B. Distichiasis (Note: Abnormal extra 
row of eyelashes in lower eyelid). 





Figs 2.23A and B: Internal hordeolum (Note: Localized swelling presenting on the conjunctival side of the 
lower eyelid away from lid margin with inflammatory signs) 
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External hordeolum (Note: Localized 


swelling presenting on the skin side of the lower 


eyelid at lid margin with inflammatory signs). 


Chalazion (Note: Localized swelling 
presenting on the conjunctival side, away from lid 
margin of upper eyelid with no inflammatory signs). 





Multiple chalazion of upper eyelid 


is done by inspection of lacrimal puncta situ- 


ated one each in upper and lower eyelids. 


Abnormalities of lacrimal puncta can be ab- 


sence, eversion and stenosis of punctum. 


Inspection of skin over lacrimal sac area 
for redness, swelling, fistula. 


Regurgitation Test 

Apply pressure over the lacrimal sac area 
with either thumb or index finger and look 
for the regurgitation of fluid or discharge 
from upper or lower punctum: 

1. Normally, it is negative, i.e. no regurgi- 
tation of fluid or discharge. 

2. Regurgitation of fluid or discharge is 
called positive regurgitation test and it 
indicates chronic dacryocystitis. 

3. In chronic dacryocystitis with encysted 
mucocele there is no regurgitation of the 
contents leading to false-negative test. 


Ecchymosis of eyelid (black eye) 


EYEBALL 


Eyeball has to be examined under the head- 
ings, position, size and movements of the 
eyeball. 





(Note: 


Herpes zoster ophthalmicus 
Vesicular lesions strictly not crossing the midline 
with involvement of tip of the nose and involvement 
of skin of the eyelids; Hutchinson’s rule—ocular 
involvement is present, if the tip of the nose is 
involved as both are supplied by nasociliary nerve). 
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Fig. 2.29: Squamous blepharitis (Note: The presence 
of yellow crusts seen along the eyelashes) 


Position 


Normally two eyeballs are suspended in the 
orbit by four recti muscles and two oblique 
muscles. 


Abnormalities in Position of Eyeball: 
Proptosis and Enophthalmos 


Proptosis: Abnormal forward displacement/ 
protrusion of normal sized eyeball beyond 
orbital margins. 

Proptosis caused by thyroid disease is 
called exophthalmos. It is the most com- 
mon cause for unilateral or bilateral pro- 
ptosis in adults. In children orbital celluli- 
tis is the most common cause for unilateral 
proptosis and neuroblastoma or leukemia 
for bilateral proptosis. 

Proptosis is because of mass lesions 
pushing the eyeball forwards. The direction 
of displacement depends on the direction 
of mass lesion. Axial proptosis is due to ret- 
robulbar space occupying lesions, eccen- 
tric proptosis is due to mass lesion in the 
peribulbar space or surrounding structures 
(eyeball will be pushed in the direction op- 
posite to that of mass lesion), e.g. mass in 
maxillary sinus will cause proptosis in up- 


ward direction (Figs 2.30, 2.31A and B). 


Causes of Proptosis 


Unilateral proptosis: These are as follows: 
e Congenital causes like dermoid cyst, 
orbital teratoma 


e Inflammations like orbital cellulitis, 
pseudotumor 

e Vascular malformations like orbital 
varices, carotid cavernous fistula 

e Cysts of the orbit 

e Tumors such as hemangioma, rhabdo- 
myosarcoma, optic nerve glioma, lym- 
phoma, metastatic tumors 

e Traumatic causes like orbital hemor- 
rhage, orbital emphysema. 


Bilateral proptosis: These are as follows: 
e Anomalies of skull like craniofacial dys- 


ostosis 

e Systemic diseases such as histiocytosis, 
amyloidosis 

e Inflammations like cavernous sinus 
thrombosis 


e Tumors such as lymphoma, leuke- 
mia, secondaries from neuroblastoma, 
nephroblastoma 

e Exophthalmos. 


Acute proptosis: These are as follows: 

e Orbital infections like orbital cellulitis, 
fungal infections of the orbit 

e Orbital emphysema 

e Orbital hemorrhage 

e Idiopathic orbital inflammatory syn- 
drome 

e Thyroid orbitopathy 

e Systemic diseases such as Wegener's 
granulomatosis, lymphoma, leukemia 
and polyarteritis nodosa. 


Pulsating proptosis: Itis characterized by the 
presence of pulsations synchronously with 
the arterial pulse: 
e ‘True pulsating proptosis is seen in: 
- Carotid cavernous fistula 
- Aneurysm of internal carotid artery. 
Transmitted cerebral pulsations in pro- 
ptosis are seen in: 
e Congenital conditions with absence of 
orbital roof as in meningocele, menin- 
goencephalocele 


Contd... 


Contd... 


e Acquired conditions with destruction 
of the orbital roof as in neurofibroma. 


Intermittent proptosis: It is characterized 

by presence of transitory proptosis. The 

causes for intermittent proptosis are: 

e Orbital varices 

e Recurrent orbital hemorrhage and or- 
bital emphysema. 


Exophthalmometry 
Measurement of proptosis/exophthalmos 
is called exophthalmomettry. 


By plastic scale: A plastic scale is placed 

tightly on the lateral orbital margin and the 

level of the apex of the cornea is read from 

the scale: 

e Normal 16mm 

e Borderline 16-20 mm 

e Proptosis more than 21 mm or differ- 
ence of more than 2 mm between two 
eyes. 


Instruments to measure proptosis: Luedde 
exophthalmometer and Hertel exophthal- 
mometer are used. 


Ocular Signs in Exophthalmos (Figs 2.32) 

e Dalrymple’s sign: Lid retraction 

e Von Graefe sign: Upper lid lag on down 
gaze 

e Grove sign: Resistance of upper lid to 
downward traction 

e Gifford sign: Difficult to evert upper 
eyelid 

e Griffith sign: Lower lid lags behind the 
globe on up gaze 

e Kocher’s sign: Staring look of eyes 

e Rosenbach sign: Tremors of closed eyelid 

e Stellwag’s sign: Infrequent blinking 

e Jellinek sign: Increased pigmentation of 
upper eyelid 

e Joffroy’s sign: Decreased wrinkling on 
forehead on upgaze 

e Enroth sign: Fullness of eyelids 


e Mobius sign: Convergence weakness. 
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Enophthalmos 

Enophthalmos is defined as posterior dis- 

placement or inward displacement of the 

eyeball. It is because of decrease in the 

contents of the orbit. The causes for enoph- 

thalmos are: 

e Blow out fractures leading to loss of or- 
bital contents 

e Atrophy of the orbital contents follow- 
ing irradiation, trauma, infection, cica- 
trizing carcinomas, aging. 


Pseudoproptosis 

Pseudoproptosis is defined as a condition 

in which the eyeball appears to be pro- 

ptosed, but there is no displacement of the 
eyeball. The common causes for pseudo- 
proptosis are: 

e Enlargement of the eyeball as in path- 
ological myopia, buphthalmos, staph- 
ylomas 

e Causes in the eyelid like lid retraction 

e Causes resulting in false impression 
of proptosis as in the contralateral eye 
in unilateral ptosis, microphthalmos, 
phthisis bulbi, enophthalmos, globe 
retraction. 


Size of the Eyeball 


Normal dimensions: 


Anteroposterior diameter 24 mm 
Vertical diameter 23 mm 

Horizontal diameter 23.5 mm 
Anteroposterior diameter is measured by 
A-scan. 





Fig. 2.30: Eccentric proptosis 
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Bilateral axial proptosis 





Examination of a patient with exophthalmos (Note: Lid retraction, scleral show, decreased 
wrinkling on forehead, staring look, upper eyelid lag on down gaze) 


Increased Size of Eyeball: Movements of Eyeball 
e High myopia 


Uniocular movements (ductions) and bin- 
e Buphthalmos. 


ocular movements (versions and vergence) 


Decreased Size of Eyeball: have to be tested. Ocular movements can be 
e Microphthalmos limited or restricted. 
e Phthisis bulbi (Figs 2.33A and B) Limited ocular movements are because of 


e Atrophic bulbi. paresis or paralysis of the nerves supplying the 
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Figs 2.33A and B: Phthisis bulbi—sizeless, shapeless, sightless, soft and shrunken eyeball 


extraocular muscles, e.g. third nerve paresis, 
fourth nerve paresis. Restricted ocular move- 
ments are because of mass lesions outside 
the muscle restricting the movement of the 
muscle. Examination of binocular extraocular 
movements as shown in Figures 2.34 and 2.35. 


CONJUNCTIVA 


Conjunctiva is a mucous membrane lining 
the posterior aspect of the eyelids and anteri- 
or surface of sclera. Conjunctiva is examined 
under the headings: 

e Bulbar conjunctiva 

e Palpebral conjunctiva 

e Conjunctival fornices. 


How to Examine Conjunctiva? 

Bulbar conjunctiva, lower palpebral con- 
junctiva and conjunctival fornices (except 
superior fornix) can be examined by re- 
tracting the upper lid and lower lid with 
the index finger/thumb (Figs 2.36A to C, 
2.37A to E). 

Upper palpebral conjunctiva is exam- 
ined by eversion of the upper lid. Eversion 
of the upper eyelid is done by everting the 
upper eyelid by holding the lid margin with 
one hand or using two hands. 

Superior fornix is examined after dou- 
ble eversion of upper lid using Desmarres 
lid retractor (Figs 2.38A and B, 2.39). 





Dextrodepression Infraversion Levodepression 


Figs 2.34: Examination of binocular extraocular movements 
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Figs 2.36A to C: Congestion. A. Conjunctival congestion; B. Circumciliary congestion; C. Scleral congestion. 


Abnormalities of Conjunctiva 


( 


Figs 2.40 to 2.48A and B) 


Congestion 

Chemosis 

Discoloration 

Follicles 

Papillae 

Pterygium 

Pinguecula 

Conjunctival cysts and tumors 
Xerosis of conjunctiva. 


Congestion 

Conjunctival congestion: Because of con- 
junctival vessels seen in acute conjunc- 
tivitis, allergic conjunctivitis. Congested 
vessels are bright red in color, superficial 
and branching, move on moving conjunc- 
tiva; blanch with phenylephrine and more 
marked in fornices. 


Ciliary congestion: Because of ciliary ves- 
sels seen in keratitis, iridocyclitis. Congest- 
ed vessels are purplish red in color, deep 


and radiating, will not move on moving the 


conjunctiva, will not blanch with phenyl- 
ephrine and more marked around limbus. 


Scleral congestion: Because of ciliary ves- 
sels seen in episcleritis and scleritis. Con- 
gestion is limited to a sector or a quadrant, 
congested vessels are dull red in color, con- 
junctiva can be moved over the congested 
vessels and vessels will not blanch with 
phenylephrine. 


Chemosis 

Swelling or edema of the conjunctiva is 
called chemosis. Chemosis is because of 
collection of fluid under the loosely at- 
tached bulbar conjunctiva arising because 
of exudation from the abnormally perme- 
able conjunctival capillaries. 


Causes 
e Ocular inflammatory conditions like 
conjunctivitis, keratitis, iridocyclitis, 


endophthalmitis, panophthalmitis and 
Contd... 
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allergic conditions of eye like allergic 
conjunctivitis. 

e Systemic conditions like congestive 
cardiac failure, anemia, hypoprotein- 
emia, nephritic syndrome, angioneu- 
rotic syndrome. 

e Passive congestion due to mechanical 
obstruction to venous outflow as in ex- 
ophthalmos, orbital tumors, cavernous 
sinus thrombosis. 





Examination of superior bulbar 
conjunctiva and superior fornix by asking the 
patient to look down. 





Examination of nasal bulbar conjunctiva Examination of temporal bulbar 
and medial fornix by asking the patient to look = conjunctiva and lateral fornix by asking the patient 
temporally. to look nasally. 





Examination of inferior palpebral Examination of upper bulbar 
conjunctiva and inferior conjunctival fornix by conjunctiva by eversion of the upper eyelid 
asking the patient to look up and pulling the lower 
lid downwards. 
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Double eversion of the upper eyelid 
using Desmarres lid retractor 





Conjunctival congestion in a patient with 
acute conjunctivitis 





Sectoral congestion in a patient with 
episcleritis 





Ciliary congestion in a patient with 
anterior iridocyclitis 





Dusky red congestion seen in allergic 
conjunctivitis 


Ecchymosis 
Collection of blood under the bulbar con- 
junctiva is called ecchymosis. 


Causes 
1. Trauma is the commonest cause for 
subconjunctival hemorrhage. Itmaybe 
because of direct trauma to conjuncti- 
va resulting in rupture of conjunctival 


Contd... 
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Gelatinous thickening around limbus seen in bulbar form of vernal conjunctivitis 





An infant with ophthalmia neonatorum Chemosis 





Subconjunctival hemorrhage 


CONES 3. Vascular diseases because of sponta- 
capillaries or because of seepage of neous rupture of the capillaries, e.g. 
blood along floor of the orbit as in frac- diabetes, hypertension and arterio- 
tures of base of skull and head injuries. sclerosis. 

2. Hemorrhagic conjunctivitis caused by 4. Bleeding diseases like hemophilia and 


enterovirus, pneumococci. blood dyscrasis like leukemia, anemia. 
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Figs 2.48A and B: Examination of upper palpebral conjunctiva by eversion of the upper 
eyelid— showing papillae 


Follicles and Papillae 

Follicles are aggregation of lymphocytes, 
which present as elevated lesions with pale 
centers, seen in follicular conjunctivitis, 
trachoma. 

Papillae represent blood vessels sur- 
rounded by inflammatory cells, which 
present as flat lesions with hyperemic cen- 
ter, seen in allergic conjunctivitis. 


Pterygium and Pinguecula 
Common degenerative conditions of con- 


junctiva are described under pterygium. 


Conjunctival Cysts and Tumors 

e Common conjunctival cysts are cysti- 
cercosis cyst, retention cyst 

e Common tumors are papilloma, squa- 
mous cell carcinoma. 


Xerosis of Conjunctiva 

Characterized by dry, lustreless conjunc- 
tiva seen typically in children with vitamin 
A deficiency. 


Bitot’s spot: These are defined as collections 
of foamy material over an area of conjunc- 
tival xerosis consisting of desquamated ke- 
ratinized epithelial cells and saprophytic 
bacilli. Their presence indicates conjuncti- 
val xerosis. 


CORNEA 


Cornea has to be examined under the follow- 
ing headings (Figs 2.49 and 2.50): 


e Size 

e Shape 
e Surface 
e Sheen 


e Sensations 
e Transparency. 


Size: The anterior surface of cornea has a 
horizontal diameter of 11.7 mm and vertical 
diameter of 11 mm. 


Abnormalities of Size of Cornea 

Microcornea 

e Anterior horizontal diameter is less than 
10mm 

e Inheritance is autosomal dominant or 
recessive 

e Microcornea can be associated with ei- 
ther microphthalmos abnormal small 
eyeball or nanophthalmos normal small 
eyeball or it can be isolated anomaly. 

It can be associated with other ocular 
anomalies such as cataract, glaucoma, anirid- 
ia. The systemic associations are Ehlers-Dan- 
los syndrome, Weill-Marchesani syndrome 
and Nance-Horan syndrome (a syndrome 
characterized by cataract, microcornea, 


Contd... 


Contd... 


dental anomalies and mental retardation), 
and Turner’s syndrome. 


Macrocornea (Megalocornea) 

Cornea with horizontal diameter of more 
than 12 mm at birth or more than 13 mm 
at 2 years of age is called macrocornea. It 
usually presents as X-linked recessive con- 
dition with more than 90% of the affected 
people being males. 

It can present as simple megalocornea 
not associated with any ocular anomalies 
or megalocornea in association with an- 
terior megalophthalmos, characterized by 
enlargement of the structures of the ante- 
rior segment of the eye. 

It presents as a bilateral condition and 
it is because of defective growth of the 
optic cup. It has to be differentiated from 
buphthalmos—a condition characterized 
by marked enlargement of the eye ball seen 
in congenital or infantile glaucoma and 
keratoglobus—a condition characterized 


by thinning and protrusion of the cornea. 


How to Measure Corneal Size? 

Corneal size is measured with callipers. It 
is not measured routinely unless some ab- 
normality is suspected. Corneal size has to 
be measured in all cases of congenital glau- 
comas to differentiate buphthalmos from 
megalocornea. 





Fig. 2.49: Examination of cornea under diffuse light 
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Fig. 2.50: Examination of cornea under slit lamp to 
study each layer in detail 


Shape (Curvature) 


Normally cornea is a concavoconvex trans- 
parent structure resembling a watch glass 
with radius of curvature in the optical zone 
7.8 mm anteriorly and 7 mm posteriorly. 
Normal corneal curvature is 44D. 


Abnormalities of Corneal Shape 

(Figs 2.51 to 2.53) 

Increased corneal curvature: 

e Keratoconus—cone shaped protrusion 
of cornea 

e Keratoglobus—thinning and _protru- 
sion of whole of cornea. 
Decreased corneal curvature: 

e Cornea plana. 


How to Measure Corneal Curvature? 
Corneal curvature is measured by: 
e Keratometry 
e Videokeratography 
e Computerized topography 
e Orbscan 
It is not measured routinely unless 
some abnormality is suspected. 
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Fig. 2.51: Keratoconus of both eyes (Note: Conical Fig. 2.52: Munson’s sign in a patient with severe 
protrusion of cornea of both eyes) keratoconus (Note: Protrusion of the lower lid 
margin when the patient looks down). 


Placido’s disk test: It consists of alternating 
black and white circles with a hole in the 
center, the examiner looks through the hole 
and looks for the reflection of the alternate 
white and black circles on the patient’s/ 
subject’s cornea. Irregular corneal surface 
makes the reflected image distorted. 


Sheen 


The shining of cornea is called sheen. Nor- 
mally cornea has a shining surface (Figs 2.54 
and 2.55). 


Sheen of cornea is lost in dry eye and cor- 
neal opacity. 





Fig. 2.53: Slit-lamp examination of keratoconus How to Look for Sheen of Cornea? 
(Note: Thinning of cornea inferiorly and conical e Placido’s disk or window reflex test is 
Prone son OPE ANE cone done to look for the sheen of cornea 


(Fig. 2.56) 
Surface e ‘The testis done in the similar way as de- 
Normal corneal surface is smooth. scribed above to look for surface 


e Sharpness of the image is lost in condi- 
tions where sheen of cornea is altered. 


Smoothness of corneal surface is lost in 
corneal epithelial defects, abrasions, cor- 
neal ulcers and corneal opacity. 


Sensation 
How to Examine for Corneal Surface? 


Window reflex test: Subject is asked to Normally, cornea is very sensitive. 
stand in front of a window with bright light Diminished Corneal Sensation 

from outside; examiner looks for the reflec- 
tion of the image of the bars of the window. 
This can also be done by looking for the re- 
flection of the image of the torch light. Ir- 
regular corneal surface makes the reflected 
image distorted. Contd... 


e Familial dysautonomia or Riley-Day 
syndrome 

e Paralysis of trigeminal nerve as a result 
of surgery, trauma, neoplasms 
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Fig. 2.54: Window reflex for surface and sheen of Fig. 2.55: Distorted window reflex sheen of cornea 
cornea in a patient with corneal edema because of corneal 
degeneration. 


Contd... 


e Damage to the sensory nerve endings 
of cornea as following keratoplasty, re- 
fractive corneal surgeries, contact lens 
wear, herpes simplex keratitis 

e Systemic diseases associated with de- 
creased corneal sensation like diabetes 
mellitus, leprosy 

e Drug-induced corneal hypoesthesia as 
seen with long term use of timolol, be- 
taxolol, ketorolac. 





Fig. 2.56: Placido’s disk 


How to Look for Corneal Sensation? 
(Figs 2.57A and B) 

The patient is asked to look straight ahead 
keeping the eyes wide open; the examiner 


should touch the corneal surface with dry The test is done in similar way; instead of 


sterilized cotton and should look for: blinking response Bell’s phenomenon is 
e Blinking response noted. 


e Ask the patient if he/she can feel the 
touch of the cotton. The quantitative 
evaluation of corneal sensitivity can be 


How to Look for Corneal 
Sensation in Patients with Reduced/ 
Absent Blinking Rate? 


Transparency: Normally cornea is transpar- 
ent, i.e. structures inside can be made out 


made from aesthesiometer clearly. 
e Corneal sensation has to be looked in Why Cornea is Transparent? 
central and four peripheral quadrants Cornea is transparent because of: 
(five in total) and should be compared e Peculiar arrangement of corneal lamel- 
with the other eye at similar locations lae (Lattice theory of Maurice) 


(Fig. 2.58). Contd... 
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Figs 2.57A and B: Testing for corneal sensation. A. The patient/subject is asked to look straight ahead 
keeping the eyes wide open; B. The examiner touches the corneal surface with dry sterilized cotton. 


Contd... 


e Avascularity 
e Relative state of dehydration. 

Corneal transparency is lost in corneal 
edema, corneal ulcer, corneal opacity, cor- 
neal degeneration and corneal dystrophies 
(Figs 2.59 to 2.62). 


SCLERA 


Normally, sclera is white in color and is cov- 


ered by the bulbar conjunctiva. 


Abnormalities of Sclera 

Discoloration 

Yellowish discoloration is seen in jaundice 
and blue sclera due to thinning is seen in: 

e Osteogenesis imperfecta 

e Marfan’s syndrome 

e Ehlers-Danlos syndrome 

e High myopia 

e Buphthalmos. 

Staphyloma: Protrusion of thin and weak 
sclera lined by uveal tissue. 


Scleral Inflammation: Characterized by sec- 
toral congestion seen in episcleritis and 
scleritis. 


ANTERIOR CHAMBER 


Anterior chamber is examined for: 
e Depth 
e Contents. 


Right eye Left eye 


Fig. 2.58: Five quadrants for checking corneal 
sensation 


Normally, the anterior chamber is about 
2.5 mm deep in center and it contains aque- 
ous humor, which is transparent in nature. 


Abnormalities in the 

Depth of Anterior Chamber 

Shallow Anterior Chamber 

e Hypermetropia 

e Narrow angle glaucoma 

e Intumescent cataract 

e Phacomorphic glaucoma 

e Malignant glaucoma 

e Postoperative shallow anterior cham- 
ber because of wound leak. 


Deep Anterior Chamber 

e Keratoconus 

e Keratoglobus 

e Buphthalmos 

e Aphakia 

e Myopia. 

Irregular Depth Anterior Chamber 
e Adherent leucoma 


e Annular synechiae leading to iris bombe. 
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Arcus senilis 


Corneal foreign body 





Corneal tear with iris prolapse 


How to Assess Anterior Chamber Depth? 


Central anterior chamber can be estimated 
by the following method. 


Torch Light Method 

Light is thrown from temporal side of lim- 
bus, if the illumination is seen at the nasal 
limbus anterior chamber is said to be nor- 
mal in depth or not shallow. In case of shal- 
low anterior chamber, illumination will not 
reach the nasal limbus and nasal half of the 
iris appears dark as it is not illuminated, 
this is called eclipse sign. 


Spheroidal degeneration of cornea (Note: 
The presence of amber colored granules) 


This method can determine whether 
depth of anterior chamber is shallow or 
not, but it cannot determine whether it is 
normal or deep. Other methods of assess- 
ing central anterior chamber depth are: 

e Pachymetry by using Haag-Streit opti- 
cal pachymeter 

e Ultrasound pachymetry (A scan) 

e Ultrasound biomicroscopy (UBM). 

Peripheral anterior chamber (PAC) 
depth is estimated by slit-lamp method, 
i.e. Van Herick slit-lamp grading (Table 2.2). 


Contd... 
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Table 2.2: Van Herick slit-lamp grading 


Grade 
Grade 4 
Grade 3 
Grade 2 
Grade 1 


Contd... 


It is based on the comparison between 
the PAC depth and corneal thickness. It is 
done by focusing a narrow slit beam at a 60° 
angle across the peripheral part of the cor- 
nea and by comparing the PAC depth to the 


corneal thickness (Figs 2.63A and B to 2.65). 


Abnormal Contents of Anterior Chamber 


Hyphema: Collection of blood/red blood 
cells in the anterior chamber is called hy- 
phema. 


Causes: Ocular trauma (mechanical or sur- 
gical trauma), hemorrhagic uveitis as in 
gonococcal iridocyclitis. 


Hypopyon: Collection of pus in the anterior 
chamber. 


Causes: Corneal ulcer, endophthalmitis, 
iridocyclitis, panophthalmitis. 
Pseudohypopyon: Collection of tumor 


cells resembling hypopyon in the anterior 
chamber. 


Causes: Ocular tumors such as retinoblas- 
toma, malignant melanoma. 


Aqueous flare: Collection of protein par- 
ticles due to leakage from damaged blood 
vessels in the anterior chamber. 


Aqueous cells: Collection of inflammatory 

cells: 

e Aqueous cells and aqueous flare are vis- 
ible due to Tyndall effect (scattering of 
light suspended in clear liquid medium). 

e Aqueous cells and flare are seen by direct- 
ing the slit lamp obliquely to the plane of 


Findings 
Wide open angle 

Mild narrow angle 
Moderately narrow angle 
Severely narrow angle 


*PAC, peripheral anterior chamber depth; *CT, corneal thickness. 


Remarks 


the iris with intensity and magnification 
of the slit-lamp set at maximum, width 
and length of slit set at 1 mm. 

e Aqueous cells are the earliest sign of iri- 
docyclitis. Aqueous flare is more marked 
in non-granulomatous uveitis and is 
minimal in granulomatous uveitis. 


Grading of Aqueous Cells 

and Flare (Table 2.3) 

Inverse hypopyon: Collection of silicone oil 
in the anterior chamber. 

Since silicone oil is lighter than water, 
emulsified silicone oil collects in the ante- 
rior chamber superiorly. Silicone oil is used 
as vitreous substitute in retinal surgeries 
such as retinal detachment surgery. 


Table 2.3: Grading of aqueous cells and flare 


Grade | Cells/Field Flare 
1+ Faint or just detectable 
2+ 11-20 Moderate with clear details 
of iris and lens visible 
oe 21-50 Marked with hazy view of 
iris and lens 
A+ 0, Fixed and aplastic aqueous 


with no view of iris and lens 


Angle of Anterior Chamber 

Angle of anterior chamber cannot be 

viewed directly with slit lamp because of: 

e Overhanging scleral shelf 

e Totalinternal reflection oflight from the 
angle of the anterior chamber [as the 


Contd... 
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Contd... IRIS 


angle of incidence of these rays is great- 
er than the critical angle of cornea-air 
interface (46°)]. 


Gonioscopy: Clinical technique of exami- 
nation of angle of anterior chamber using 
gonioscope. Color of iris varies in different races. The 
normal color can be dark brown, light 
brown or blue depending on the race (Figs 
2.67A and B, 2.68). 


Iris has to be examined for color, pattern and 
abnormalities (Fig. 2.66). 


Color 


Heterochromia Iridium 
Iris color of two eyes is different. 


Causes: These are as follows. 


Hypochromic  heterochromia: Here the 
lighter colored iris is abnormal. It is seen 
in Horner’s syndrome, Fuch’s heterochro- 
mic iridocyclitis and iris atrophy following 
trauma or iridocyclitis. 

Hyperchromic heterochromia: Here the 
darker colored iris is abnormal. It is seen in 
malignant melanoma ofiris, siderosis bulbi. 


Heterochromia Iridis 
Iris color of same eye is different in differ- 
ent sectors. 


Causes: It may be congenital or acquired fol- 
lowing iris atrophy seen after an acute attack 
of angle closure glaucoma or iridocyclitis. 





Pattern 


Figs 2.63A and B: Examinations of peripheral 7 es 
anterior chamber depth. A. Normal/Deep anterior Normally iris has a specific pattern because 


chamber, light reaching opposite limbus; B. Shallow of ETyD ridges and collarette. This pattern 
anterior chamber, light not reaching opposite is disturbed or absent in atrophic patches, 


limbus (eclipse sign positive). which are seen in old iridocyclitis (Fig. 2.69). 





Figs 2.64A and B: Examinations of peripheral anterior chamber depth. Light is focused from temporal side 
of limbus and to look for illumination at the nasal limbus. A. Illumination is seen at the nasal limbus hence 
anterior chamber is said to be normal in depth or not shallow; B. The illumination is not seen at the nasal 
limbus, hence anterior chamber is shallow. 
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Van Herick slit-lamp grading Normal color and pattern of iris (Note: The 
pattern of iris because of presence of collarette, crypts 
and radial striations on the anterior surface of iris). 





Nevi of iris (Note: Dark-pigmented spots Atrophy of iris (Note: Disturbance in the 
on iris, which are relatively common finding) pattern of iris in patient with old healed iridocyclitis) 
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segment of the eye. There is a strong re- 
lation between glaucoma and _ pseu- 


Abnormalities 


1. Iridodonesis: It is ttemulousness of iris 


seen in aphakia due to lack of posterior 

support, which is normally given by lens. 

. Synechiae: These are adhesions of iris to 

other intraocular structures: 

a. Anterior synechiae refers to adhesion 
of iris to structures infront of it like 
corneal endothelium. 

b. Peripheral anterior synechiae refers 
to adhesion of iris root to trabecular 
meshwork. It is made out by goni- 
Oscopy and it can result in synechial 
angle closure. 

c. Posterior synechiae (Figs 2.70 and 
2.71) refers to adhesion of iris to struc- 
tures behind the iris like lens. 

. Pseudoexfoliation: Small flakes seen on 

the pupillary margin indicate pseudoex- 

foliation (Fig. 2.72). 

. Pseudoexfoliation syndrome: It is a clin- 

ical syndrome characterized by deposi- 

tion of pseudoexfoliation material on 
the anterior capsule of the lens, zonules 
of lens, pupillary margin of the iris, en- 
dothelium of cornea, trabecular mesh- 
work and other structures of the anterior 


doexfoliation. Hence, all patients with 
pseudoexfoliation should be screened 
for glaucoma. True exfoliation is seen in 
glass blowers because of exposure to heat. 


. Persistent pupillary membrane: It is 


remnant of vascular sheath of lens seen 
as tags on the surface of iris. 


. Rubeosis iridis: New vessel formation on 


iris seen in central retinal vein occlusion, 
diabetes mellitus, Fuchs heterochromic 
iridocyclitis, anterior segment ischemia, 
carotid artery occlusive disease, neovas- 
cular glaucoma (Figs 2.73 to 2.77). 


. Coloboma of iris: Coloboma means ab- 


sence of tissue due to failure of closure 

of embryonic fissure (Fig. 2.78). Colo- 

boma of iris can be typical or atypical, 
complete or incomplete: 

a. Typical: Seen in inferonasal quadrant. 

b. Atypical: Seen in other position. 

c. Complete: When it extends from iris 
to optic nerve, i.e. involving iris, lens, 
retina, choroid and optic disk. 

d. Incomplete: When it fails to extend 
from iris to optic nerve. 





Fig. 2.70: Segmental posterior synechiae (Note: Fig. 2.71: Cataract with posterior synechiae 
The adhesions of iris at some points to underlying —_ following trauma (Note: The adhesion between iris 
lens leading to festooned pupil because of patchy and anterior capsule of lens). 

dilatation in response to mydriatic agents). 
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Pseudoexfoliation of iris (Note: The presence Occlusive pupillae (Note: The occlusion 
of white flakes at the pupillary margin of iris) of pupil completely due to exudates) 





Acute angle closure (Note: Circumcorneal Corneal edema with keratic precipitates 


congestion, corneal edema, mid-dilated pupil, over endothelium in a patient with iridocyclitis 
shallow anterior chamber). 





An eye with shallow anterior chamber Slit-lamp photograph demonstrating 
with prophylactic iridotomy anterior chamber flare 





Fig. 2.78: Coloboma of iris (Note: The absence of 
iris tissue in the inferonasal quadrant) 


PUPIL 


Pupil is an aperture in the center of the iris. 
Pupil has to be examined under the following 
headings: 

1. Number: Normally there is one pupil. 
Polycoria congenital presence of more 
than one pupil. 

2. Site: Normally pupil is placed in the cen- 
ter or slightly nasal. Congenital eccentric 
pupil is called corectopia. 

3. Size: Normally, the pupil size is between 
3-4 mm. 

4. Shape: Normally, pupil is round in shape. 

5. Color: It depends on the structures be- 
hind the pupil, i.e. lens. Normally pupil 
is black or grayish black in color. 

6. Reflexes/Pupillary reactions: Light reflex 
and near reflex. 


Abnormalities in Pupil Size 
(Figs 2.79A to C) 
The size of the pupil is mainly because of 
action of two muscles: 
1. Sphincter pupillae supplied by para- 
sympathetic fibers. 
2. Dilator pupillae supplied by sympa- 
thetic fibers: 
a. Abnormally small pupil—miosis. 
b. Abnormally large pupil—mydriasis. 
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Causes of Miosis 

e Physiological: Old age (senile rigid pu- 
pil), during sleep, exposure to bright light 

e Pharmacological: Effect of parasympa- 
thomimetic drugs such as pilocarpine, 
systemic morphine 

e Pathological: Pontine hemorrhage and 
Horner’s syndrome. 


Causes of Mydriasis 

e Physiological: Exposure to dim light 

e Pharmacological: Parasympatholytic 
drugs such as atropine, homatropine, 
cyclopentolate, tropicamide and sym- 
pathomimetic drugs such as phenyl- 
ephrine 
Pathological: Optic atrophy, absolute 
glaucoma, third nerve paralysis and to- 
tal retinal detachment. 


Abnormalities in Pupil Shape 

Normally pupil is round in shape. Shape 
becomes irregular due to synechiae in cas- 
es of iridocyclitis. 


Festooned pupil: Irregular dilated pupil seen 
after effect of mydriatics in presence of pos- 
terior synechiae (Fig. 2.80). 


Abnormalities in Color of Pupil 

e Normally color of pupil is black/grayish 
black 

e Grayish white immature cataract 

e Pearly white mature cataract 

e Milky white hypermature cataract 

e Jet black aphakia 

e Jet black with shining reflexes pseudo- 
phakia 

e Yellowish white mid-dilated non-react- 
ing pupil—amaurotic cat’s eye (seen in 
retinoblastoma, retrolental fibroplasias 
and toxocara endophthalmitis). 
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Figs 2.79A to C: Abnormalities in pupil size. A. Normal 
pupil 2-4 mm in diameter; B. Miotic pupil < 1 mm in 
diameter; C. Mydriatic pupil > 6 mm in diameter. 


| cw \\u 





Fig. 2.80: Festooned pupil 


How to Look for Pupillary Reactions? 
Direct Light Reflex 

Subject is seated in dimly illuminated 
room, two eyes are separated by palm of 
the hand or a cardboard and light is fo- 
cused on one eye, while observing for con- 
striction of pupil. Other eye is tested in the 


same way. Normally pupil constricts on ex- 
posure to light. 


Indirect Light Reflex/Consensual 

Light Reflex 

Subject is seated in dimly illuminated room, 
two eyes are separated by palm of the hand 
or a cardboard and light is thrown on one 
eye observing for constriction of pupil in the 
other eye. Other eye is tested in the same 
way. Normally contralateral pupil also con- 
stricts when light is thrown on one eye. 


Near Reflex 
Subject is asked to look at far object and 
then asked to see fingertip held at 15 cm 
from eye observing for constriction of pupil 
and convergence. 

Normally, on looking at nearby objects 
pupils constrict and eyes converge. 


Pathway of Pupillary Reflexes 
Light Reflex 


Light reflexes are as follows: 

e Afferent: Optic nerve 

e Center: Edinger-Westphal (EW) nucleus 
e Efferent: Oculomotor nerve. 

Afferent fibers start from rods and cones 
in retina, and travel along optic nerve and 
optic chiasm. In optic chiasm, nasal fibers 
decussate and travel along the opposite op- 
tic tract and temporal fibers travel along the 
same optic tract to end in pretectal nucleus. 

Edinger-Westphal nucleus receives fibers 
from both pretectal nuclei. 

Efferent fibers consists of parasympa- 
thetic fibers arising from EW nucleus and 
travel along the oculomotor nerve to reach 
the ciliary ganglion. Postganglionic fibers 
travel along the short ciliary nerves and reach 
sphincter pupillae. 


Near Reflex 


Near reflex occurs on looking at a near ob- 
ject. It consists of two components: 


1. Convergence reflex: 
a. Afferent: Oculomotor nerve. 
b. Centre: Edinger-Westphal nucleus. 
c. Efferent: Optic nerve. 

Afferent fibres travel along the ocu- 
lomotor nerve from medial recti to a 
presumptive convergence center in pre- 
tectal region and then to the center, EW 
nucleus. Efferent fibers arise from EW 
nucleus and travel along the oculomotor 
nerve to accessory ciliary ganglion. Post- 
ganglionic fibers innervate the sphincter 
pupillae. 

2. Accommodation reflex: 
a. Afferent: Optic nerve. 
b. Center: Edinger-Westphal nucleus. 
c. Efferent: Oculomotor nerve. 

Afferent fibres from retina travel 
along optic nerve, optic chiasm, optic 
tract, lateral geniculate body, optic radi- 
ations and striate cortex to reach paras- 
triate cortex. From the parastriate cortex, 
the fibers reach EW nucleus through the 
occipitomesencephalic tract. Efferent 
fibers travel along oculomotor nerve to 
reach the sphincter pupillae and ciliary 
muscle. 


Abnormalities of Pupillary Reflexes 


Amaurotic Pupil or 
Total Afferent Pathway Defect 


Amaurotic pupil or total afferent pathway 
defect is characterized by the absence of di- 
rect light reflex on affected side and absence 
of consensual reflex on normal side. This is 
seen in complete lesions of optic nerve or 
retina on the affected side leading to com- 
plete blindness. 


Marcus Gunn Pupil or Relative 
Afferent Pathway Defect 


Marcus Gunn pupil or relative afferent path- 
way defect is characterized by the paradoxi- 
cal response of the pupil to light in the form 
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of dilatation of the pupils both eyes on stimu- 
lation of diseased eye and constriction of pu- 
pils of both the eyes on stimulation of normal 
eye. This is seen in incomplete optic nerve le- 
sions. It is tested by swinging flash light test. 


Swinging Flash Light Test 
(Figs 2.81A and B) 


A light source is alternatively directed from 
one eye to the other. First light is directed to 
normal eye and it results in constriction of 
both pupils, and then light is directed to af- 
fected eye, which results in dilatation of both 
pupils. This paradoxical dilatation of pupil is 
called Marcus Gunn pupil. 


Wernicke’s Hemianopic Pupil 


Absence of light reflex when light is focused 
on the temporal half of retina of the affected 
side, and nasal half of normal side and vice 
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Figs 2.81A and B: Swinging flash light test A. On 
stimulating normal eye (right eye), pupils of both 
eyes constrict; B. On stimulating eye with relative 


afferent pupillary defect (left eye), pupils of both 
eyes dilate. 
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versa, i.e. light reflex is present when light is 
thrown on the nasal half of the affected side 
and temporal half of normal side. It is seen in 
lesions of the optic tract. 


Efferent Pupillary Defects 
Adie’s Tonic Pupil 


Adie’s tonic pupil is unilateral dilated pupil 
with absence of poor light reflex, and slow 
and tonic near reflex. It is seen in parasym- 
pathetic denervation as a result of damage to 
ciliary ganglion. The affected pupil is dilated, 
but constricts rapidly with 0.125% pilocarpine 
because of denervation super sensitivity. 


Holmes-Adie syndrome 

Holmes-Adie syndrome is characterized by the 
presence of Adie’s pupil with decreased deep 
tendon reflexes and orthostatic hypotension. 


Argyll Robertson Pupil 
(Accommodation Reflex Present) 


Argyll Robertson pupil is a bilateral condi- 
tion characterized by absence of light reflex 
with retention of accommodation reflex. It is 
caused by lesions involving pretectal nucleus 
(neurosyphilis) and other diseases such as 
multiple sclerosis, tumors of the pretectal re- 
gion, sarcoidosis and diabetes. The affected 
pupils are small and irregular in shape. 


Horner’s Syndrome 


Horner’s syndrome results from damage to 
sympathetic innervation to eye. 


Features: These are as follows: 

e Ptosis because of paralysis of Miiller’s 
muscle of upper eyelid 

e Inverse ptosis, i.e. elevation of lower eye- 
lid, because of paralysis of Miiller’s mus- 
cle in lower eyelid 

e Miosis of pupil due to paralysis of dilator 
pupillae. 


Absences of sweating on the affected side 
of the face, enophthalmos are the other clini- 
cal features. Heterochromia of iris is seen in 
congenital form. 


Causes: The causes for Horner’s syndrome 
are brain stem lesions, multiple sclerosis, 
syringomyelia result in central Horner's syn- 
drome by affecting the central neurons locat- 
ed in the hypothalamus. 

Pancoast’s tumor of the lung, apical bron- 
chial carcinoma, malignant cervical lymph 
nodes and surgeries in the neck result in 
preganglionic Horner’s syndrome by affect- 
ing the preganglionic fibers situated between 
the C8 and T2 of the spinal cord and superior 
cervical ganglion. 

Lesions of the cavernous sinus such as tu- 
mors, aneurysms, infections and head injury 
result in postganglionic Horner’s syndrome 
by affecting the postganglionic fibers. 

Central Horner’s syndrome is character- 
ized by the presence of sudden onset of ver- 
tigo and brainstem signs. 

Preganglionic Horner's syndrome is 
characterized by the presence of anhydrosis 
of face and neck. Hydroxyamphetamine test 
differentiates preganglionic Horner’s syn- 
drome from postganglionic syndrome. In- 
stillation of hydroxyamphetamine eyedrops 
cause dilatation of the pupil in case of pre- 
ganglionic syndrome and pupil will not dilate 
in postganglionic syndrome as hydroxyam- 
phetamine acts by releasing norepinephrine 
from the postganglionic nerve endings. The 
postganglionic nerve endings are normal in 
preganglionic syndrome, hence hydroxyam- 
phetamine dilates the pupil. 

Postganglionic Horner’s syndrome can be 
confirmed by phenylephrine test. Instillation 
of 10% phenylephrine to both the eyes will re- 
sult in more dilatation of the pupil with post- 
ganglionic syndrome as compared to normal 
eye because of denervation supersensitivity. 
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Hutchinson’s Pupil ¢ Edge of the lens is seen after dilatation 
Hutchinson’s pupil is characterized by di- of the pupil 
lated and non-reactive pupil with absence of | ¢ Iridodonesis 
light reflex. It is seen in head injury or in in- e Unilateral diplopia (seen when part of 
tracranial mass lesion due to raised intracra- the pupil is phakic and part aphakic). 
nial pressure affecting the oculomotor nerve: Dislocation 
e Stage I: Ipsilateral constriction of pupil , : 

,; ae e Complete displacement of lens from its 
e Stage II: Dilatation of pupil with no light - 

verlox normal position 
e Stage III: Bilateral dilatation of pupils. In anterior dislocation, lens is seen in 
the anterior chamber 

LENS e In posterior dislocation, lens is present 
a in vitreous cavity with clinical features 
Lens is a transparent biconvex structure of aphakia (Fig. 2.83). 


placed in the patellar fossa suspended by the 

suspensory ligaments of the ciliary processes. 

Lens has to examine under the headings: 

e Position: Normally, lens is biconvex struc- 
ture with anterior surface less curved 
than posterior surface 

e Shape: Normally, lens is biconvex struc- 
ture with anterior surface less curved 
than posterior surface 

e Color: Normal color of the lens is grayish 
black/black 

e Transparency: Normal lens is transparent 
structure. 





Abnormalities in Position 

Displacement of lens from its normal posi- 
tion. Displacement of lens can be sublux- 
ation or dislocation. 


Fig. 2.82: Subluxated lens (Note: The inferior lens 
edge, which is seen after dilatation of pupil) 


Causes 

e Congenital simple ectopia lentis 

e Ectopia lentis with systemic anomalies 
such as Marfan’s syndrome (typically lens 
is displaced upwards and outwards), ho- 
mocystinuria (typically displacement is 
downwards and inwards), Weill-Marche- 
sani syndrome, Ehlers-Danlos syndrome 

e Trauma 

e Hypermature cataract. 





Subluxation 

Partial displacement of the lens from its 
normal position (Fig. 2.82). Subluxation 
shows the following: 


Fig. 2.83: Anterior dislocated lens into anterior 
chamber (Note: The presence of corneal edema 
with small nucleus of lens in anterior chamber). 
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Abnormalities in Shape 

1. Lenticonus: Cone-shaped bulge seen 
on anterior or posterior capsule re- 
spectively called anterior lenticonus 
and posterior lenticonus. Anterior len- 
ticonus is seen in Alport’s syndrome. 

2. Spherophakia (small spherical lens): It 
is seen in Weill-Marchesani syndrome. 


Abnormalities in Transparency 
Transparency of lens is lost in cataract. 


Abnormalities in Color 
Same as abnormalities in color of pupil. 


Purkinje’s Images Test 

Purkinje’s images test was described origi- 

nally to diagnose mature cataract and 

aphakia. It is not done frequently in clini- 
cal practice as by examination of pupillary 
color mature cataract and aphakia can be 
easily diagnosed. When light is shown on 
the eye four Purkinje’s images are formed 
because of four reflecting surfaces, anterior 
and posterior surfaces of cornea and lens 

(Figs 2.84 to 2.90A to D): 

e Aphakia—both anterior and posterior 
surfaces of lens are absent, hence both 
third and fourth images are absent 

e Mature cataract—fourth image is absent 
as light cannot reach posterior surface 
because of complete opacification oflens. 


How to Look for Purkinje’s Images? 
Torch light is focused on the eye, observ- 
ing for the reflected image of the torch light 
on the reflective surfaces of the eye. Of the 
four reflective surfaces first three, anterior 
and posterior corneal surfaces, and ante- 
rior capsule of lens are convex, i.e. they act 
like convex mirror, and the fourth reflec- 
tive surface, posterior lens capsule is con- 
cave, i.e. it act like concave mirror. Hence, 
first three Purkinje’s images are virtual 
and erect (character of image produced 
by convex mirror), and fourth image is real 
inverted and minified (character of image 
produced by concave mirror). 

Since, first three images are similar to 
each other it is difficult to appreciate them 
separately. The best use of Purkinje’s imag- 
es can be made to differentiate immature 
and mature cataract. In immature cataract, 
fourth Purkinje’s image is present and in 
mature cataract, it is absent. 

Purkinje’s Images 

All four present—normal phakic eye, im- 
mature cataract, pseudophakia. First three 
are present and fourth is absent—mature 
cataract. First two are present, third and 
fourth are absent—aphakia. 


FUNDUS: VITREOUS AND RETINA 


Fundus examination is done by: 





Fig. 2.84: Normal phakic eye (Note: The grayish 
black color of the lens) 


Fig. 2.85: Immature cataract (Note: Grayish white 
color of the lens) 
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Mature cataract (Note: The presence of Hypermature cataract (Note: The 
pearly white color of the lens) presence of milky white color of the lens) 





Aphakia (Note: Jet black color of pupil) 
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Figs 2.90A to D: Purkinje’s images. A. Pseudophakia with first and fourth Purkinje’s images; B. Phakic 
(normal) with first and fourth Purkinje’s images; C. Mature cataract with absence of fourth Purkinje’s image; 


D. Aphakia with absence of fourth Purkinje’s image. 


e Ophthalmoscopy (direct or indirect) 

e Slit lamp with accessory lenses such as 
+90 D, 78 D, -58.6 D, three-mirror or four- 
mirror Gonio lens. 


Fundus Examination 


1. Media: Normally, the media is transpar- 
ent. It will be hazy in case of opacities in 
the media such as corneal opacity, cata- 
ract, vitreous opacity. 

2. Optic disk: Size, shape, margins, color, 
cup, cup-disk ratio and neuroretinal rim 
is examined in that order. 


3. Macula: It is examined for abnormali- 


ties such as macular edema, macular 
hole, macular scarring and macular de- 
generation. 


. Retinal blood vessels and background 


of the retina: Blood vessels have to be 
examined for dilatation, narrowing and 
neovascularization. Back ground of the 
retina has to be examined for superficial 
and deep hemorrhages, exudates, retinal 
detachment, pigmentary disturbances 
and degenerations (for more details refer 
Chapter 11 ‘Examination of Retina’). 
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History 

General Physical Examination 
Relevant Systemic Examination 
Differential Diagnosis 


HISTORY 
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RELEVANT SYSTEMIC EXAMINATION 


Ocular Examination 


Head posture 


e Provisional Diagnosis 
e Investigations 
e Treatment 


Facial symmetry 


Visual acuity 
Right eye Left eye 
Distance vision: 
e With naked eye 
e With pinhole 
(if the visual acuity 
is less than 6/6) 
e With spectacles 
(if the patient is wearing 
spectacles). 
Near vision 
Color vision 


Eyebrows 
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Case Presentation 


Chapter Outline 


Cataract 
Pseudophakia 
Aphakia 

Corneal Opacity 
Adult Dacryocystitis 


CATARACT 


Cataract is the most common cause for 


blindness in India accounting for 62.6% of 
the blindness. 

Refractive error 19.7%, corneal opacity 
0.9%, glaucoma 5.8% are the other leading 
causes in India. 


Cataract is defined as opacification of lens 


and/or its capsule, congenital or acquired, 
progressive or stationary, partial or com- 
plete, with or without visual impairment. 


CASE PROFORMA (Box 4.1) 


Chalazion 
Pterygium 
Corneal Ulcer 
Ptosis 


The word cataract literally means water- 
falls. The word cataract is derived from a Latin 
word ‘cataracta’ meaning waterfalls. It implies 
that vision of a patient with cataract is foggy 
as if he/she is seeing through a glass covered 
with water droplets and it also indicates the 
color of the lens in total cataract (mature cata- 
ract) is white as that of waterfalls. 


Cataract is the commonest cause for avoid- 
able blindness worldwide and in India. 
Cataract is responsible for 51% of world- 
wide blindness. 


Box 4.1: Proforma for cataract 


Biodata 


Here is a male/female patient aged about............. years 


Important Facts 
Age 
- Congenital cataract onset at birth 


- Developmental cataract onset after birth to puberty 


CORT. 
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- Presenile cataract onset after puberty before 50 years of age 

- Senile cataract onset after 50 years of age. 

Occupation 

Total amount of annual exposure to sunlight has a direct relation to high incidence of senile cataract seen in 
the hot and dry areas of the world. Cataract is more common in people of rural origin. 


Presenting Complaints 
His presenting complaints are: 
Diminution of vision in right eye (RE)/left eye (LE)/both eyes (BE) SINCE... sss months/years 


History of Presenting Illness 


He/She was apparently normial.............00 months/years back. He/She noticed diminution of vision insidious in 
onset, gradually progressive in nature. Initially he/she was able to see things at... meters, now he/she can 
SE@ THINGS At... meters. 


Diminution of vision is (choose one among three): 
— Same for both near and distance vision 

— More for near vision 

— More for distance vision. 

Diminution of vision is (choose one among three): 
— Same in dim light and bright light 

— More in dim light 

— More in bright light. 

Diminution of vision is associated with: 

— Glare 

— Pain 

— Redness 

— Watering 

— Discharge 

— Brow ache 

— Headache. 


Important Facts 
Cuneiform cataract: As the cataract starts at periphery, visual disturbances are noted at a comparatively late 
stage. As the pupil dilates (Fig. 4.1) in dim light these patients experience more diminution of vision in dim 
light. 
Cupuliform cataract: As the cataract starts in the center, visual disturbances are noticed at early stage. As the 
pupil is constricted (Fig. 4.2) in bright light, these patients experience more diminution of vision in bright or 
day light. 
Nuclear cataract: In nuclear sclerosis, distant vision decreases and near vision improves due to index myopia. 
Hence such persons will be able to read without presbyopic glasses. This improvement in near vision is called 
second sight. 
Symptoms: Glare is one of the earliest symptoms of cataract and is due to diffraction of light by lenticular 
opacity. Other earliest symptoms of cataract are colored halos and uniocular polyopia. Pain, redness, watering, 
discharge are seen in: 
Complications associated with cataract such as phacoanaphylactic uveitis, pbhacomorphic glaucoma and 
phacolytic glaucoma, etc. 
- Other ocular diseases such as acute dacryocystitis and conjunctivitis, etc. when present along with cataract. 


Contd... 
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Ocular History 
He/She is/was wearing spectacles for (choose one among three): 
— Near vision 
— Distance vision 
— Both. 
He/She give history of surgery/no history of surgery to RE/LE/BE 
He/She give history of trauma/no history of trauma to RE/LE/BE 
He/She history of using eyedrops for long duration/no history of using eyedrops to RE/LE/BE. 
Important Facts 
- Posterior subcapsular cataracts are associated with prolonged use of steroids 
- Anterior subcapsular cataracts are associated with long-term use of miotics such as echothiophate and 
demecarium chloride 
- Amiodarone, chlorpromazine and busulfan are some other drugs associated with development of cataract. 
Trauma is associated with: 
- Vossius ring 
- Conclusion cataract 
- Rosette cataract (Fig. 4.3) 
- Subluxation of lens 
- Dislocation of the lens. 


Past History 
- He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive 
He/She is a known patient of chronic obstructive pulmonary disease (COPD), asthma, ischemic heart 
disease on treatment/not a known patient of COPD, asthma, ischemic heart disease 
He/She give past history of tuberculosis/no past history of tuberculosis. 
Important Facts 
Diabetes and Cataract 
Diabetes is associated with early onset of senile cataract or with true diabetic cataract. True diabetic cataract 
is called snow flake cataract or snow storm cataract. When blood sugar levels are elevated above 200 mg/ 
mL, the enzyme hexokinase is saturated and remaining glucose is converted by aldose reductase to sorbitol, 
which accumulates in the lens fibers and causes cataract by osmotic stress. 
Other Ocular Signs in Diabetes 
- Transient variation in refraction as hyperglycemia causes increased refractive index of the lens causing 


myopic shift and hypoglycemia causes decreased refractive index of the lens causing hypermetropic shift 
Increased incidence of: 


— Extraocular muscle paresis/paralysis 

— Stye and internal hordeolum 

— Infective keratitis 

— Vitreous hemorrhage, central retinal vein occlusion, primary open angle glaucoma and neovascular 

glaucoma. 

Diabetic retinopathy 

Delayed epithelial healing due to abnormality in epithelial basement membrane. 
Family History 

Significant/Not significant 

His/Her father/mother/both had history of cataract/cataract surgery 

His/Her brothers/sisters had history of cataract/cataract surgery. 


Contd. 
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Important Facts 
- Heredity plays an important role in age of onset and maturation of senile cataract. 


Personal History 
Diet 
Appetite 
Habits. 


Important Facts 

Deficiency of proteins, calcium, essential elements such as copper, selenium and zinc has been postulated in 
the development of cataract. Vitamins E and C, and riboflavin are involved in lens metabolism, by acting as 
antioxidants they prevent cataract formation. 


Socioeconomic History 
He/She belongs to: 
Upper class 
Middle class 
Lower class. 


Important Facts 

Cataract is more common in people of poor socioeconomic status. For management socioeconomic status 
plays an important role in advising the type of surgery and type of intraocular lens (IOL) considering the 
affordability of the patient. Surgeries in camp set-up are done free of cost. Cataract surgeries with multifocal 
lOL cost around %50,000. 





Fig. 4.1: Cuneiform cataract Fig. 4.2: Cupuliform cataract 





Fig. 4.3: Rosette cataract seen after blunt trauma 
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CASE DISCUSSION e Posterior surface—radius of curvature 
is6mm 
1. How the cataract is diagnosed? e Refractive index—1.39 


e Total power—16 D 


History: Painless diminution of vision in- 4 Ausaayiriiacerhore 


sidious in onset and gradually progressive. ~ 14-16 D (at birth) 
On examination: Visual acuity decreased. — 7-8 D (at 25 year) 
Immature cataract: 6/6p (p indicates - 1-2D (at50 year). 
person can read only a part of the 6/6) to Lens transparency 


counting fingers close to face. Lens is transparent due to: 


Mature cataract: Hand movements, percep- ¢ Regular arrangement of lens fibers 

tion of light and projection of rays present. e Presence of protective factors such 

Hypermature cataract: Perception of light as glutathione in high concentration, 

and projection of rays present. which protect the lens against oxidative 
ess Ges ak ee he Bae damage 


2. What are the significant features of lens in 


Avascularity of lens 
cataract? 


e Pump mechanism of lens, which main- 


Lens opacity tains it in a state of relative dehydration. 


Immature cataract 
e Grayish white color of the lens (Fig. 4.4) 


e Iris shadow present (Fig. 4.5) 
e Purkinje images—all 4 are present. 


Mature cataract 


e Pearly white color of the lens (Figs 4.6A 
and B) 

e Iris shadow absent 

e Purkinje images—first 3 are present. 





Hypermature cataract Fig. 4.4: Immature cataract (subtype—posterior 


e Milky white color of the lens subcapsular cataract, e.g. cupuliform cataract) (Note: 
e Iris shadow absent Grayish white color of the lens). 


e Purkinje images—first 3 are present. 
Complete loss of vision, i.e. perception 
of light (PL) negative can never be caused 
by cataract. Diseases of lens or cornea can 
never cause PL negative unless there is a 
problem in retina and/or in optic nerve. 





Lens anatomy 
e Transparent biconvex crystalline 
structure 
e Anterior surface—radius of curvature is 
10mm Fig. 4.5: Immature cataract (Note: Presence of iris 


shadow) 
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Figs 4.6A and B: Mature cataract (Note: Pearly white color of the lens) 


3. Classify cataract. 


Etiological classification 

Broadly classified as congenital or develop- 
mental cataract and acquired cataract, which 
is again classified into: 

e Senile cataract 

e Metabolic cataract 

e Complicated cataract 

e Traumatic cataract 

e Electric cataract 

e Radiational cataract 

e Toxic cataract 

e Cataract associated with skin diseases 

e Cataract associated with syndromes. 


Morphological classification (Fig. 4.7) 

e Capsular cataract—anterior capsular 
(Fig. 4.8) and posterior capsular cataract 

e Subcapsular cataract—anterior subcap- 
sular and posterior subcapsular cataract. 

e Cortical cataract 

e Supranuclear cataract 

e Nuclear cataract 

e Polar cataract—anterior polar and poste- 
rior polar cataract (Fig. 4.9). 


With respect to maturity 

e Incipient cataract 

e Immature cataract (Figs 4.10A and B) 
e Mature cataract 

e Hypermature cataract. 


With respect to age of onset 
e Congenital cataract 

e Infantile cataract 

e Juvenile cataract 

e Presenile cataract 

e Senile cataract. 


4. Define senile cataract. 


Senile cataract is defined as opacification 
of lens because of age-related changes and 
characterized by absence of congenital, sec- 
ondary or other specific causes. 


5. Mention the stages of maturation of cataract. 


e Stage of lamellar separation 
e Stage of incipient cataract 

e Immature cataract 

e Mature cataract 

e Hypermature cataract. 


Anterior 
capsular 
cataract 


Posterior 
Capsular 
cataract 
Anterior 
subcapsular 
cataract 


Posterior 
subcapsular 


Cortical cataract 


cataract Nuclear 


cataract 


A 





Fig. 4.8: Anterior capsular cataract (Note: Presence 
of anterior capsular opacities) 





Posterior polar cataract (Note: Presence of 
lens opacity in the center of lens at posterior pole 


6. What is intumescent cataract? 


Increased hydration of lens causing the lens 
to become swollen is called intumescent 
cataract. It can occur in immature stage or in 
mature cataract stage. 
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7. What is morgagnian cataract? 


A type of hypermature cataract where the 
cortex is liquefied and the brownish nucleus 
settles at the bottom. 


8. What are the types of hypermature cata- 
ract? 


e Morgagnian cataract (as described 
above) 

e Sclerotic cataract in which the lens be- 
comes shrunken due to dehydration and 
anterior capsule is wrinkled and thick- 


ened (Figs 4.11A and B). 


9. What is complicated cataract? 


Cataract, which develops secondary to intra- 
ocular disease is called complicated cataract. 
The causes for complicated cataract are: 





A. Early immature cataract (subtype—cuneiform cataract); B. Advanced immature cataract 
(subtype—cuneiform cataract) (Note: Grayish white wedge-shaped opacities present in the periphery). 





Hypermature cataract. A. Subtype—morgagnian cataract (Note: Presence of milky white 
color of the lens with nucleus sinking at the bottom of the capsular bag of lens as indicated by brown tinge 
inferiorly; B. Subtype—sclerotic hypermature cataract (Note: Milky white color of the lens with calcification 
of anterior capsule. 


54 Clinical Methods in Ophthalmology 


a. Inflammatory conditions of the eye such 
as uveitis including iridocyclitis, inter- 
mediate uveitis, choroiditis, endophthal- 
mitis and keratitis. 

b. Diseases of the retina such as long-stand- 
ing retinal detachment, retinitis pigmen- 
tosa, gyrate atrophy, Leber’s congenital 
amaurosis. 

c. Glaucoma, including primary and sec- 
ondary glaucomas. 

d. Pathological myopia. 

e. Intraocular tumors including primary tu- 
mors such as retinoblastoma, malignant 
melanoma and metastatic tumors. 


10. What are the characteristic features of com- 
plicated cataract? 


a. Complicated cataract usually begins in 
the posterior cortex as posterior subcap- 
sular opacity (Fig. 4.12). 

b. Breadcrumb appearance and _ poly- 
chromatic luster are the characteristic 
features of complicated cataract (Figs 
4.13A and B). 


11. Classify congenital cataract. 


e Lamellar cataract 

e Cataracta centralis pulverulenta 
e Sutural cataract 

e Blue dot cataract 

e Anterior polar cataract 

e Posterior polar cataract 

e Total congenital cataract. 





Fig. 4.12: Complicated cataract (Note: Presence 
of opacity in the center of the posterior cortex as 
shown in the slit-lamp section of lens. 





Figs 4.13A and B: Complicated cataract. A. Presence 
of yellowish, dirty, chalky white color of the lens; 
B. Polychromatic luster in a_ patient with 
complicated cataract. 


12. What is the mechanism of formation of 
cataract? 


Cortical cataract: Decreased level of proteins 
and amino acids with increasing age leading 
to increase in the permeability of lens cap- 
sule resulting in increased levels of sodium 
causing increased hydration. Increased hy- 
dration of the lens leads to opacification of 
lens fibers. The cortical cataract is because 
of overhydration and the cortical cataract is 
called soft cataract. 


Nuclear cataract: Nuclear cataract is because 
of dehydration and it is called hard cataract. 
The mechanism of formation of nuclear cata- 
ract is from dehydration leading to increase 
in water-insoluble proteins and compaction 
of nucleus. Nuclear cataract may be associ- 
ated with deposition of urochrome or mela- 
nin derived from the amino acids. 


13. What is nuclear cataract? 


Cataract, which occurs as a result of age- 
related sclerosis is called nuclear cataract. 
Nuclear cataract can be: 

e Cataracta brunescens (brown cataract) 

e Cataracta rubra (red cataract) 

e Cataracta nigra (black cataract). 


14. What is nuclear sclerosis? 


Nuclear sclerosis is the hardness of the nu- 
cleus. It is found in both cortical and nuclear 
cataracts and in immature or mature cata- 
ract. Nuclear sclerosis can be graded by ex- 
amining the color and size of the lens after 
dilatation of the pupil. 


15. How do you grade nuclear sclerosis (Figs 
4.14A to C)? 

e Grade I—grayish yellow 

e Grade II—grayish orange 

e Grade III—grayish brown 

e Grade IV—black. 


16. What is second sight? 


Improvement in near vision in patients with 
nuclear sclerosis due to progressive index 
myopia is called second sight. This is be- 
cause of neutralization of the ‘plus’ power of 
presbyopia by the ‘minus’ power of myopia, 
which is because of index myopia as a result 
of increase in the refractive index of the lens 
caused by nuclear sclerosis. 
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17. What is Iris shadow? 


Crescenteric shadow of pupillary margin of 
iris formed on the grayish opacity of the lens 
when an oblique beam of light is thrown on 
the pupil is called iris shadow. When lens is 
completely transparent or opaque, no iris 
shadow is formed. Hence, iris shadow is a 
sign of immature cataract (Figs 4.15A and B). 


18. Why Iris shadow is seen? 


For shadow to form this requirement is the 
transparent media, which allows light and 
Opaque media, which acts as a screen on 
which the image is formed. This require- 
ment is fulfilled only in immature cataract. 
In immature cataract, there is a clear lens 
between the iris and the lens opacity, thus iris 
shadow is formed in immature cataract. 
Normally, lens is completely transpar- 
ent in mature and the hypermature cata- 
ract lens is completely opaque. Hence, iris 
shadow is not seen in these two conditions 
and seen only in immature cataract in which 
lens is partly transparent and partly opaque. 


19. Name retinal and macular function tests. 


Retinal function tests 
Projection of rays 
The patient is asked to identify the direction 


of light from which light is coming while 
projecting light from various directions. Each 





Figs 4.14A to C: Grading of nuclear sclerosis. A. Yellowish color in the center (in nucleus)—grade | nuclear 
sclerosis; B. Orange color in the center (in nucleus)—grade I] nuclear sclerosis; C. Brown color in the center 
(in nucleus)—grade Ill nuclear sclerosis (cataracta brunescens). 
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Figs 4.15A and B: Demonstration of iris shadow. A. Front view; B. Presence of crescentic shadow of the iris 
on the temporal side when light is directed on the eye from temporal side. 


eye is tested separately with the other eye 
being closed. If the patient can identify the 
direction from which the light is coming, it 
indicates good retinal function. Usually pro- 
jection of rays is tested in the four quadrants 
to check for the retinal function in the four 
quadrants of retina: 


the macula is normal; if the line is bro- 
ken, it indicates diseases of macula. 


. Amsler grid test: It can be used in eyes 


with better vision. Patient is asked to close 
one eye and to see at Amsler chart with 
the other eye holding at normal reading 
distance. Patient is asked to look for any 
distortion in the grid while looking at the 


a. Entoptic visualization: It is done by plac- 
ing a point source of light against the central fixing dot; when present, distor- 
closed eyelids and asking the patient if tion indicates macular pathology. The test 
he/she can perceive the retinal vascular is repeated with the other eye. 
pattern. The presence of entoptic visual- . Laser interferometry: It is done by laser 
ization indicates good retinal function. interferometer—an instrument used to 
b. Test for Marcus Gunn pupillary response, detect visual acuity in the presence of 
presence of Marcus Gunn pupil indicates i hi media. 
afferent pathway defect. ; Potential acuity meter: It is done by pro- 
c. B-scan: To detect anatomical state of ret- Jecting a slit-lamp miniature Snellen : 
ree pr eenae chart into the eye and the macular function 
d. Electroretinogram: can be judged by lines read by the patient. 
e. Electrooculogram. 20. How do you calculate IOL power? 
f. Visual evoked potential. 


Calculation of IOL power 


Without biometry 
a. Using standard power +19 D. 
b. Based on basic refraction (refractive 
error present prior to the onset of cata- 


Macular function tests 


a. Cardboard test (two point discrimina- 
tion test): Patient is asked to see through 
a cardboard with two holes close to each 
other with light behind the holes if two 


lights are appreciated. It indicates good ie Dae oee 
macular function. = + (1. ) 
where, 


b. Maddox rod test: Patient is asked to look 
through a maddox rod at a bright light. If 
the patient sees continuous, unbroken 
and undistorted red line it indicates that 


P = Implant power 
R = Basic refractive error. 


Contd... 


Contd... 


With biometry 
a. Using regression formulae: 
e SRK-I, SRK-II, SRK-T, modified SRK- 
II, holladay, etc. [Note: SRK formu- 
lae are most commonly used (SRK 
stands for ‘Sanders-Retzlaff-Kraff )]: 
P=A-2.5L- 0.9K 


where, 
P = Implant power 
A= Constant 


L= axial length 
K = corneal power in diopters (D). 
e Value of A: 

- For posterior chamber IOL: 118.2 
(value of constant varies with the 
type of lens) 

- For anterior chamber IOL: 114. 


21. What is presenile cataract? 


Cataract formation because of age-related 
changes in people aged less than 50 years is 
called presenile cataract. In all cases of prese- 
nile cataract, other causes for cataract have to 
be ruled out, i.e. trauma, metabolic diseases 
such as diabetes, intraocular diseases causing 
complicated cataract, drug intake such as cor- 
ticosteroids and other drugs causing cataract 
and skin diseases causing cataract (Table 4.1). 


Table 4.1: Some specific type of cataracts and 
their causes 


Types Causes 
Snowflake Diabetic cataract 
cataract 
Oil droplet Galactosemic cataract 
cataract 
Sunflower Inborn errors of copper 
cataract metabolism, e.g. Wilson's disease 


Glass-blower’s 
Galtaracn 


Toxic cataract 


Syndermatotic 
cataract 


Prolonged exposure to heat 


Long-term use of steroids and 
miotics such as echothiophate 
and demecarium bromide 


Cataract with skin diseases 
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22. What is the work up for a patient with cata- 
ract posted for cataract surgery? 


Diagnosis of cataract 

History: Diminution of vision insidious in on- 
set and gradually progressive. 

On examination 


Decrease in visual acuity varying according 
to the stage of cataract: 

a. In immature cataract—6/6 parts to 
counting fingers close to face (6/6 parts— 
cannot read complete letters in 6/6, can 
read only a part of it. 

b. In mature cataract—hand movements, 
perception of light and projection of rays. 

c. In hypermature cataract—perception of 
light and projection of rays. 


Presence of lens opacity 
a. Grayish white opacity and iris shadow 
present—immature cataract. 
b. Pearly white opacity—mature cataract. 
c. Milky white opacity—hypermature cata- 
ract. 


Eye has got two refractive structures—cor- 
nea and lens, which project light rays onto 
the retina, which travel via optic nerve to 
the visual sensory area in the occipital lobe. 

Diminution of vision should have prob- 
lem in one of these structures or there can 
be a problem in all three or two structures 
at the same time. 


Confirm diagnosis and exclude other 
associated causes for diminution of vision. 
Slit-lamp examination/anterior segment ex- 
amination to rule out corneal disorders such 
as dystrophies and degenerations; pterygium 
encroaching the pupillary area. 


Retinoscopy to rule out refractive error 


Ophthalmoscopic examination of retina 
(fundoscopy), to look for retinal patholo- 
gies such as age-related macular degenera- 
tion, chorioretinal degeneration and optic 
atrophy. 
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Systemic investigations to confirm 
fitness of the patient for surgery 


d. 


Urine sugar/random blood sugar (RBS) 
to rule out diabetes mellitus. If the pa- 
tient is known diabetic, fasting and post- 
prandial blood sugar (FBS and PPBS) has 
to be done. 

Blood pressure measurement to rule out 
hypertension. 

Electrocardiography (ECG) to know the 
cardiac status. 

If the patient is known to have chronic 
disorders such as COPD and IHD, they 
have to be controlled before posting the 
patient for surgery. 

HIV and HBsAg to take safety precau- 
tions if the patient is seropositive. 

Rule out any potential source of infec- 
tion such as infected abscess and open 
infected wound, which may act as a foci 
for development of endophthalmitis. 


Ocular investigations 


d. 


b. 


C. 


Clinical features Immature cataract 


Vision painless 


Rule out any ocular infections/inflamma- 
tory diseases such as conjunctivitis, stye, 
chronic dacryocystitis/active uveitis. 
Lacrimal syringing to rule out chronic 
dacryocystitis. 

Retinal and macular function tests to 
know visual prognosis. 


Biometry for calculation of IOL power, 
which includes keratometry and A-scan. 
Xylocaine test dose to rule out hypersen- 
sitivity to xylocaine. 


To summarize 


Systemic 


Urine sugar/RBS 

Blood pressure 

Electrocardiography 

Human immunodeficiency virus 
Hepatitis B surface antigen 

Evaluation of any chronic disorder and 
treating it appropriately 

Rule out any septic foci of infection any- 
where in the body. 


Ocular 


23. 


Measurement of intraocular tension 
Lacrimal syringing 

Retinal and macular function tests 
Biometry. 


What are the differential diagnoses for im- 
mature cataract? 


Immature cataract has to be differentiated 
from nuclear sclerosis (Table 4.2). 


24. What are the differential diagnoses of ma- 


ture cataract and hypermature cataract? 


Mature and hypermature cataracts have to be 
differentiated by pseudoglioma (Table 4.3). 


Table 4.2: Differences between immature cataract and nuclear sclerosis 





Diminution of vision, 
progressive in nature 
No improvement with pinhole 


and | Diminution — of 


Nuclear sclerosis 


vision, painless and 
progressive in nature 


Improvement with pinhole 


Anterior segment | Grayish white color of the lens, iris shadow | Grayish color of the lens (color varies 


examination 


Distant direct 
ophthalmoscopy 


present 





according to the grade of nuclear sclerosis), 
iris shadow absent 


Black spots against red background Only red glow is seen 
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Table 4.3: Differences between mature/hypermature cataract and pseudoglioma 


ro Mature cataract and 
Clinical features 
hypermature cataract 


Vision Decreased, painless a 
progressive in nature 

Pupil 

Anterior 


nd | Decreased, 
depends on the cause 


White color and usually semi-dilated pupil 


Pseudoglioma 


nature of diminution of vision 


segment | Cataractous lens, fourth Purkinje | Clear lens, opacity behind the lens, fourth Purkinje 
examination image absent 


Vitreous/Retinal pathology is seen 


B-scan Normal 


Pseudoglioma 

Pseudoglioma includes conditions, which 
present as leukocoria other than retinoblas- 
toma (glioma). Common conditions includ- 
ed in this list are: 

e Retinopathy of prematurity 

e Persistent hyperplastic primary vitreous 
e Toxocara endophthalmitis 

e Coat’s exudative retinopathy. 


25. What is intracapsular cataract extraction? 


Intracapsular cataract extraction (ICCE) is a 
surgical procedure for cataract, where entire 
cataractous lens is removed along with in- 
tact capsule. It was practiced till 1980, now 
it is not performed because of increased 
rate of complications and availability of bet- 
ter surgical techniques. The only indication 
for ICCE now is dislocated lens into anterior 
chamber. 


26. What is extracapsular cataract extraction? 


Extracapsular cataract extraction (ECCE) is a 
surgical procedure for cataract, where cata- 
ractous lens is removed leaving behind intact 
posterior capsule. It is of three types: 

e Conventional ECCE 

e Small incision cataract surgery (SICS) 

e Phacoemulsification. 


27. What are the steps of SICS? 


a. Anesthesia: Local anesthesia in the form of 
peribulbar block or sub-Tenon’s anesthe- 
sia. Peribulbar block is the preferred one. 


ao 


ge 


\edo = flo 
e e 


2 


op 


image present 


Preparation of the eyeball by painting the 
eye with povidone-iodine draping the 
eye with eye towel. 

Insertion of the wire speculum. 

Superior rectus stitch or bridle suture for 
fixation of the globe. 

Conjunctival peritomy and cauterization 
of the bleeding vessels. 

Scleral groove and sclerocorneal tunnel 
construction using crescent blade. 
Paracentesis or side port entry into an- 
terior chamber: It is made by using a 
paracentesis needle and it is self-sealing, 
as the dimension is less than 1 mm. This 
is made at 90° to the main incision. The 
main purpose of side port incision is to 
remove the subincisional cortical matter. 
This can also be used to do capsulotomy/ 
capsulorhexis and injection of viscoelas- 
tic because of easy maneuverability. 
Injection of viscoelastic into the anterior 
chamber. 

Capsulotomy or capsulorhexis. 

Entry into anterior chamber with kera- 
tome and enlargement of the wound up 
to 5.5-6.5 mm. 

Hydrodissection and hydrodelineation. 
Removal of nucleus. 

Removal of cortical matter and epinucle- 
us by irrigation and aspiration. 

Posterior chamber (PC) IOL insertion. 
Formation of anterior chamber and clo- 
sure of conjunctiva. 

Subconjunctival injection of antibiotic 
with steroid. 

Pad and bandage. 
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28. What are the methods of nucleus delivery 
in SICS? 

a. Phacosandwich method: Nucleus is re- 
moved by sandwiching between lens 
loop and spatula. 

b. Phacofracture: Nucleus is removed by 
cutting it into two or more pieces. 

c. Phacofragmentation: Nucleus is re- 
moved by fragmenting the nucleus into 
multiple small pieces by nucleus frag- 
mentor. 

d. Fishhook technique: Nucleus is removed 
by hooking it with a hook mounted on a 1 
mL syringe. 

e. Blumenthal technique: Nucleus is re- 
moved by using a anterior chamber 
maintainer and a lens glide. 

f. Irrigating vectis: Nucleus is removed by 
inserting a irrigating vectis. 


29. What is the relation between corneal astig- 
matism and scleral incision? 


Corneal astigmatism is directly related to 
the cube of length of the incision and it is 
inversely related to the distance of incision 
from the limbus. Hence, shorter incisions 
close to the limbus and longer incisions 
away from limbus have the same effect on 
corneal astigmatism. The preferred inci- 
sions are straight and frown-shaped in- 
cision, which produces less astigmatism 
when compared to smile incision or incision 
along the limbus (C shaped). 


30. What is hydrodissection and hydrodelin- 
eation? 

Injection of fluid under the anterior capsule 

to separate the cortex and nucleus from cap- 

sule is called hydrodissection. 

Injection of fluid into the cortical layer of 
the lens to separate the outer soft epinucleus 
from inner compact nucleus is called hydro- 
delineation. 


31. What is the anesthesia used for cataract 
surgery? 


General anesthesia: It is used in children, 
mentally retarded and non-cooperative pa- 
tients. 


Local anesthesia: It is used in rest all. This is 
in the form of: 

e Retrobulbar anesthesia 

e Peribulbar anesthesia 

e Sub-Tenon’s anesthesia 

e Topical anesthesia. 


Peribulbar anesthesia is the preferred and 
most commonly used for small incision 
cataract surgery, as the risk of complica- 
tions associated with peribulbar block is 
low, while retaining all the advantages of 
retrobulbar block. 


Lignocaine 2% with duration of action 45 
minutes to 2 hours and bupivacaine 0.75% 
with duration of action 5-8 hours are the 
most commonly used anesthetic agents for 
infiltration anesthesia. Lignocaine 4% and 
proparacaine are used for topical anesthesia. 


32. What are the complications of cataract 
surgery? 


During anesthesia (Figs 4.16A and B) 
e Globe perforation 
e Intravascular injection 
e Damage to optic nerve 
e Brainstem anesthesia 
e Oculocardiac reflex (sinus bradycardia) 
e Retrobulbar hemorrhage. 
During surgery (operative) 
e Damage to cornea: 
- Detachment of Descemet’s mem- 
brane 
- Damage to endothelium. 
e Damage to iris and ciliary zonules: 
- Iridodialysis 
- Zonular dialysis. 
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Figs 4.16A and B: Complications of cataract surgery. A. Iris prolapse (Note: Pear-shaped pupil with iris in 
the scleral wound); B. Retained cortical matter (Note: White lens matter in the inferonasal quadrant with 


pseudophakia). 


e Damage to posterior capsule: 

- Posterior capsular tear 

- Vitreous loss 

- Posterior dislocation of lens fragments. 
e Expulsive choroidal hemorrhage. 


Early postoperative (within 3 week) 

e Iris prolapse 

e Shallow anterior chamber either because 
of wound leak or pupillary block glaucoma 

e Residual lens matter 

e Severe postoperative inflammation (iri- 
docyclitis, phacotoxic uveitis, etc.) 

e Endophthalmitis 

e Hyphema 

e Striate keratopathy. 


Late postoperative 

e Cystoid macular edema 

e Posterior capsular calcification (after 
cataract) 

e Anterior capsular contracture (phimosis) 

e Retinal detachment 

e Corneal endothelial decompensation— 
Bullous keratopathy 

e Vitreous touch syndrome (Irvine-Gass 
syndrome)—vitreous touch, bullous 
keratopathy and cystoid macular edema 

e Epithelial ingrowth 

e Fibrous downgrowth. 


33. What are the IOL-related complications? 


IOL-related complications are described un- 
der ‘Pseudophakia’. 


34. What is the postoperative management af- 
ter cataract surgery? 


a. Postoperatively, dressing is removed af- 
ter 6 hours of surgery. 

b. Antibiotic-steroid eyedrops, e.g. oflox- 
acin-prednisolone acetate, ciprofloxa- 
cin-dexamethasone are prescribed for 6 
weeks in tapering dosage: 

e 10 times per day in lst week 
e 8 times per day in 2nd week 
e 6 times per day in 3rd week 
e 4 times per day in 4th week 
e 3 times per day in 5th week 
e 2 times per day in 6th week. 

c. Non-steroidal eyedrops such as flurbi- 
profen, ketorolac are prescribed four 
times per day for 6 weeks. 

d. Patient is seen on the Ist postoperative 
day, after 2 weeks and after 6 weeks. 

e. Visual rehabilitation in the form of spec- 
tacles is prescribed after 6 weeks. 


Visual rehabilitation 

Final spectacle correction is given after: 

e 4Aweeks after phacoemulsification 

e 6weeks after SICS 

e 8 weeks after suture removal in ECCE 
conventional. 


Postoperative instructions 
e Notto rub the operated eye 


Contd... 
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Contd... 


e Avoid exposure of the operated eye to 
dust and smoke 

e Touse protective eye goggles for 2 weeks 

e No head bath for 2 weeks 

e To use prescribed eyedrops as per the 
advice 

e To report immediately, if the patient 
notices pain, redness and diminution 
of vision. 


35. What are the complications of cataract if it 


is not operated even after its maturation? 


Lens-induced glaucomas: 


Lens-induced uveitis 
Subluxation or dislocation of lens be- 
cause of degeneration of ciliary zonules. 


Lens-induced glaucomas 


Phacomorphic glaucoma: It is a type of an- 
gle closure lens-induced glaucoma caused 
by swollen or intumescent lens resulting in 
mechanical closure of the angle of the an- 
terior chamber (AC). 


Phacolytic glaucoma: It is a type of open- 
angle lens-induced glaucoma caused by 
obstruction of aqueous outflow in the 
trabecular meshwork by high-molecular 
weight lens proteins, which leak from mi- 
croscopic defects in the intact capsule of 
mature or hypermature cataract. 


Lens particle glaucoma: It is a type of open 
angle lens-induced glaucoma caused by 
obstruction of aqueous outflow in the tra- 
becular meshwork by lens particles liber- 
ated into the anterior chamber following 
disruption of the lens capsule after cataract 
surgery or following trauma. 


Phacoanaphylactic glaucoma: It is a type of 
open angle lens-induced glaucoma caused 
by obstruction of aqueous outflow in the 
trabecular meshwork by lens particles lib- 
erated into the anterior chamber following 
disruption of the lens capsule and inflam- 
matory cells in response to inflammatory 
reaction elicited by lens antigen. 


The treatment for lens-induced glauco- 
mas includes reduction of IOP followed by 
lens extraction. 


36. What are the retinal function tests/inves- 


tigations to be done before operating on 
mature and hypermature cataract? 


e Test for Marcus Gunn pupillary response, 
which indicates afferent pathway defect 

e Projection of rays—crude, but easy test 
for assessing the status of peripheral ret- 
ina 

e B-scan—to detect anatomical state of ret- 
ina and vitreous. 


37. Describe the management of cases when 
cataract is associated with other ocular and 
systemic diseases. 


Cataract with glaucoma 

Senile cataract may be associated with 
glaucoma, as both are seen in elderly age 
people. The treatment options are surgery 
for cataract and medical treatment/laser 
trabeculoplasty or trabeculectomy (surgi- 
cal treatment of glaucoma). 

Cataract surgery along with medical 
treatment for glaucoma is the preferred 
treatment for cases in which glaucoma is 
well controlled with low-dose medical regi- 
men with little or no glaucomatous damage. 

Simultaneous cataract and glaucoma 
surgery (trabeculectomy) is indicated in 
cases with: 

e Uncontrolled glaucoma with maximal 
medical treatment 

e Intolerance to medical treatment or 
noncompliance to medical treatment 

e Advanced glaucoma. 

Before operating on patients with cata- 
ract and glaucoma together, proper evalu- 
ation of the glaucoma should be done by 
measurement of IOP, visual field examina- 
tion, assessing optic disk changes due to 
glaucoma. 


Cataract with pterygium 

Cataract and pterygium are more fre- 
quently seen in association. Cataract and 
pterygium excision can be done together 
or separately depending on the surgeon’s 
preferences. Cataract with atrophic pteryg- 
ium—requires treatment for only cataract 
in the form of cataract surgery, as atrophic 
pterygium is usually asymptomatic and 
would not require surgical intervention. 


Cataract surgery with pterygium 
excision together 


Advantages 


Operating for both pterygium and cataract 
during same setting will cure both at once 
and hence would not require second surgery. 
Cataract with progressive pterygium not 
crossing pupillary area—combined surgery, 
cataract surgery first followed by pterygium 
excision during the same setting. In cases 
with progressive pterygium crossing pupil- 
lary area and obscuring the view of the lens 
making the cataract surgery difficult, pte- 
rygium excision can be done first followed by 
cataract surgery during the same setting. 


Disadvantage 


Pterygium excision will lead to epithelial 
defect of the cornea and it is not wise to use 
potent steroids (required postoperatively 
following cataract surgery) with corneal 
epithelial defect, as it may get infected. 


Cataract surgery with pterygium 
excision separately 


Advantages: It avoids the risks associated 
with using steroids with corneal epithelial 
defect. Depending on the cause for visual 
impairment, cataract or pterygium is oper- 
ated first followed by the other one. 


Disadvantage: Patient requires two surgeries 


Cataract with corneal opacity 

If the corneal opacity is leukomatous, re- 
quiring full thickness keratoplasty, both 
cataract surgery and keratoplasty can be 
done together. After removing diseased 


Case Presentation 63 


recipient's cornea and entering anterior 
chamber, open-sky extracapsular cataract 
extraction and IOL implantation is done and 
keratoplasty is completed by suturing donor 
cornea to recipient’s corneal rim. This is 
called triple procedure—Cataract extraction 
+ 1OLimplantation + Keratoplasty. 


Cataract when associated with 

infective conditions 

Ocular infective diseases such as conjuncti- 
vitis, acute dacryocystitis, external hordeo- 
lum, internal hordeolum, orbital cellulitis, 
infective keratitis. Systemic infective condi- 
tions such as abscess anywhere in the body 
and infective ulcer are the contraindications 
for cataract surgery because of risk of endo- 
phthalmitis; hence the infective condition 
has to be treated appropriately before post- 
ing the patient for cataract surgery. 


Cataract with chronic dacryocystitis 
Cataract surgery is contraindicated in pa- 
tients with chronic dacryocystitis because 
of risk of endophthalmitis. Chronic dac- 
ryocystitis has to be treated first either by 
dacryocystectomy (to make the eye safe by 
removing lacrimal sac, which may be res- 
ervoir/source of infection) or dacryocysto- 
rhinostomy (to re-establish the patency of 
lacrimal drainage system). 


Treatment protocol 


a. In patients with cataract and chronic 
dacryocystitis, first either DCT or DCR 
has to be done. 

b. Removal of skin sutures after 2 weeks. 

c. Conjunctival swab for culture and sen- 
sitivity to confirm the sterile ocular sur- 
face a prerequisite for cataract surgery. 

d. Cataract surgery if conjunctival swab 
shows no growth of infective organ- 
isms (if there is any growth, appro- 
priate antibiotics depending on the 
culture andsensitivity report have to 
be used to make the eye sterile be- 
fore proceeding to cataract surgery). 
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Cataract with ocular inflammatory 
conditions 

In cases where cataract is associated with 
non-infective inflammatory conditions 
such as acute iridocyclitis, cataract sur- 
gery should only be done once the active 
inflammation is treated with appropriate 
treatment by use of steroids because of 
the risk of increased postoperative ocular 
inflammation. 


Cataract with chalazion 

Though chalazion is non-infective, per- 

forming cataract surgery in the presence of 

chalazion is contraindicated as: 

e Chalazion is granulomatous inflamma- 
tory condition 

e Chalazion may get secondarily infected 
leading to internal hordeolum 

e Hence cataract surgery is performed af- 
ter treating chalazion. 


Medical management of cataract 

It is indicated in early stages of cataract 
where visual impairment is not signifi- 
cant. Medical management of cataract 
involves: 

a. Use of drugs to delay progression of 
cataract: 

e Antioxidants such as glutathione, 
beta-carotene, vitamin C, N-acetyl 
carnosine, etc. 

e Aldose reductase inhibitors such as 
sulindac to delay the progression of 
diabetic cataract. 

b. Treatment of cause of cataract such as 
adequate control of diabetes in case 
of diabetic cataract, withdrawal of ste- 
roids in steroid-induced cataract. 

c. Improving vision by refraction and cor- 
rection, using drugs such as mydriatics 
in small central cataract. 


Cataract with diabetes mellitus 

All patients with diabetes mellitus must be 
screened for diabetic retinopathy by detailed 
fundus examination (Fig. 4.17). 

If there is no diabetic retinopathy, cata- 
ract surgery should be performed and patient 
should be followed as per the screening pro- 
tocol (as described later). 


General instructions for cataract surgery 
in diabetic patients 

a. Preferably, IOL of large diameter, i.e. 
6.5 mm, which facilitates subsequent 
panretinal photocoagulation or vitrec- 
tomy, if required later, should be used. 

b. Polymethyl methacrylate (PMMA) IOL 
is preferred over silicone IOL, as pa- 
tients may require silicone oil insertion 
after vitrectomy, if needed. 

c. Anterior chamber IOL should be 
avoided, as this may prevent pupillary 
dilatation thereby making it difficult to 
do panretinal photocoagulation or vit- 
rectomy, if required later. 


If there is diabetic retinopathy, cataract 
surgery may worsen the diabetic retinopa- 
thy leading to poor vision; hence it has to be 
treated before performing surgery. 

Diabetic macular edema requires treat- 
ment by focal laser for focal diabetic macu- 
lopathy and grid laser for diffuse diabetic 
maculopathy before cataract surgery. Pro- 
liferative diabetic retinopathy (PDR) should 
be treated by panretinal photocoagulation 
(PRP) before cataract surgery. 

If the dense cataract precludes laser treat- 
ment, IVTA injection should be injected dur- 
ing cataract surgery for diabetic macular 
edema to prevent worsening of the edema; 
PDR requires treatment by immediate PRP 
by indirect ophthalmoscope either during 
surgery or after extraction of cataractous lens 
or in the early postoperative period. 

If the cataract is mature and no view of 
the retina is possible before cataract surgery, 
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Patient with diabetes 
mellitus and cataract | 


4 i 






No diabetic With diabetic With proliferative diabetic lf the cataract is 
retinopathy maculopathy retinopathy (PDR) mature and no 
J view of the retina 
i ibl f 
aarasa with is possible before 


cataract surgery, 
cataract surgery, B-scan examination 
follow-up with 


has to be done to 
screening for rule out PDR, and if 
diabetic retinopathy PDR is present, 
treatment as 
described should 
be carried out 


Treatment by focal 
laser or grid laser for 
focal maculopathy and 
diffuse maculopathy 
respectively before 
cataract surgery 


Treatment by panretinal 
photocoagulation (PRP) 
before cataract 

surgery 


If the dense cataract 
precludes laser treatment, 


PDR requires treatment by 
immediate PRP by indirect 
ophthalmoscope either 
during surgery after 
extraction of cataractous 
lens or in the early 
postoperative period 


lf the dense cataract 
precludes laser 
treatment, intravitreal 
triamcinolone (IVTA) 
injection should be 
injected during 
cataract surgery 





Fig. 4.17: Management of cataract associated with diabetes 


B-scan examination has to be done to rule 
out PDR and if PDR is present, then treat- 
ment as described, should be carried out. 


Cataract with ischemic heart disease 
Cataract surgery should be performed after 
cardiac evaluation by a physician or a cardi- 
ologist. If the patient is on aspirin, it should 
be stopped 5-7 days prior to surgery, as this 
may cause increased bleeding during sur- 
gery or hyphema following surgery. 


Screening for diabetic retinopathy 
a. Type 2 diabetes mellitus: 
e First screening is done as soon as the 
diagnosis is made and then once in 


a year till no diabetic retinopathy or 
mild non-proliferative diabetic reti- 
nopathy (NPDR) 

e Moderate NPDR—once in 6 months 

e Severe NPDR—once in 3 months 

e PDR with no high-risk characteris- 
tics—once in 2 months. 

b. Type 1 diabetes mellitus: 

e Since the diabetic retinopathy is rare 
before puberty, first screening is done 
at puberty and rest is same as for type 
2 diabetic individuals 

e Screening involves measurement of 
visual acuity and fundus examination 
following pupillary dilatation. 


Cataract with chronic 
pulmonary disease 


Cataract surgery should be performed after 
COPD is well controlled because uncon- 
trolled COPD may cause repeated iris pro- 
lapse during surgery or postoperative iris 
prolapse because of violent coughing. 
Cataract with abscess or infected 

wound anywhere in the body 


Cataract surgery should be performed after 
treating the abscess or infected wound be- 
cause of the risk of endogenous endophthal- 


mitis if performed in the presence of infection. 
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PSEUDOPHAKIA 
CASE PROFORMA (Box 4.2) 


Box 4.2: Proforma for pseudophakia 


Biodata 
Here is a male/female patient aged about....... years....... by occupation, hailing from........... 
Presenting Complaints 


Pseudophakia will not have any complaints as it is the treatment done for the complaint, i.e. cataract 

- All pseudophakics require spectacles to have normal distant and near vision 

- All people with pseudophakia will not have near vision as accommodation is completely lost after surgery 
until unless accommodative intraocular lens (IOL) or multifocal IOL has been put. The distant vision 
depends on the final astigmatism induced by surgery. 

Causes for Diminution of Vision in Pseudophakia 

- Astigmatism induced by surgery 

- Wrong power IOL implanted causing consecutive myopia or hypermetropia 

- After cataract 

- Cystoid macular edema 
Retinal detachment 
Pseudophakic glaucoma 
lOL-related complications. 


History of Presenting Illness 


He/She was apparently normal........... months/years back. He/She noticed diminution of vision in right eye 
(RE)/left eye (LE)/both eyes (BE) for which he/she was operated at............ ee months/years back. Before 
surgery he/she was able to see........... meters, after surgery he/she was able to see........... meters. He/She is 


wearing spectacles/not wearing spectacles. 


If he/she complains of diminution of vision the same should be evaluated below the headings of onset, 
duration, associated features. 


Ocular History 
He/She is/was wearing spectacles for (choose one among three): 
Near vision 
Distance vision 
- Both. 
Past History 
He/She is/was a known diabetic on treatment/not a known diabetic 
He/She is/was a known hypertensive on treatment/not a known hypertensive 
He/She is/was a known patient of chronic obstructive pulmonary disease (COPD), asthma, ischemic heart 
disease on treatment/not a known patient of COPD, asthma, ischemic heart disease 
He/She give past history of tuberculosis/ no past history of tuberculosis. 
Family History 
- Significant/Not significant 
His/Her father/mother/both had history of cataract/cataract surgery 
His/Her brothers/sisters had history of cataract/cataract surgery. 
Personal History 
Diet 
- Appetite 
Habits. 


Contd... 


Contd: 


Socioeconomic History 


- The word pseudophakia literally means false lens 
- Pseudophakia is a condition where the natural lens is replaced by artificial lens 
- Pseudophakia can be: 


- Posterior chamber IOL (most common) 
- Anterior chamber IOL 
- |ris-Axated IOL. 


CASE DISCUSSION 


1. How pseudophakia is diagnosed? 


Pseudophakia is diagnosed as follows: 


History of cataract surgery 

Limbal scar may be seen (except in clear 
corneal phacoemulsification) 

Jet black pupil with shining reflexes (Fig. 
4.18) 

Posterior chamber IOL—IOL will be be- 
hind iris in posterior chamber (Fig. 4.19) 
Anterior chamber IOL—IOL will be in front 
of the iris in anterior chamber (Fig. 4.20). 


. What is the refractive status of a pseudo- 


phakic eye? 
Emmetropia—the power of the IOL im- 
planted is correct 
Consecutive myopia—the power of the 
IOL is more than required 
Consecutive hypermetropia—the power 
of the IOL is less than required. 


3. What is the status of near vision of a pseu- 


dophakic eye? 


All pseudophakic eyes require near vision 
correction unless multifocal IOL or ac- 
commodative IOL is placed or consecutive 
myopia is done by over correction, i.e. by 
implanting higher power IOL than required 
(myopia—short-sightedness, person can see 
near things clearly). 


4. Name the various generations of IOLs. 


First generation: Posterior chamber IOL 
(Ridley’s posterior chamber IOL) 
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Second generation: Anterior chamber 
angle-fixated lenses 

Third generation: Iris supported lenses 
Fourth generation: Modified one piece 
anterior chamber lenses 

Fifth generation: Modified posterior 
chamber lenses 





Fig. 4.18: Pseudophakia with posterior chamber 
intraocular lens look for jet black pupil with shining 
reflexes 





Fig. 4.19: Pseudophakia with posterior chamber 
intraocular lens after dilatation of pupil (Note: 
Presence of fourth Purkinje image, which is absent 
in aphakia). 
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material (optic and haptic are made 
separately later joined) 

- Single-piece IOL: Optic and haptic 
made of same material. 
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9. How lOLs are sterilized? 


e Chemical sterilization: It is done by soaking 
the lens in 10% sodium hydroxide solution 
e Gas sterilization: It is done by exposing 





Was aticoanaset * the lens to ethylene oxide 
Fig. 4.20: Pseudophakia with anterior chamber e Radiation sterilization: It is done by ex- 
intraocular lens posing to gamma rays up to 2.5 M rad. 


» Sixth generation: Modern capsular pos- 10. What are the IOL-related complications? 


terior chamber IOL and modern anterior Malposition of IOLs (Fig. 4.22) 

chamber IOL. e Decenteration 

e Subluxation: Sunset syndrome, i.e. infe- 
rior subluxation, sunrise syndrome, i.e. 
superior subluxation 


Sir Harold Ridley, a British Ophthalmolo- 
gist was the first to use IOLs in cataract sur- 


Ben sihe sean e Dislocation: Lost lens syndrome, i.e. dis- 
5. What are the recent advances in IOLs? location of IOL into vitreous chamber 
e Multifocal IOLs e Wind shield wiper syndrome: Movement of 
e Foldable IOLs. the IOL with movements of the eye as a re- 


sult of small IOL placed in the ciliary sulcus. 


6. What are the materials by which IOLs Pupillary capture (Fig. 4.23) 


made of? . 
Formation of synechiae between the posteri- 
« Polymethyl methacrylate (PMMA) or surface of the optic and the underlying iris. 
e Silicone . 
» Aer Iris tuck 
. Hu nm Sie Entrapment of peripheral iris within the hap- 
ae tic of IOL: 


7. What are the parts of IOL? 
The IOL has got two parts, i.e. optic and haptic. 


8. What are the types of IOLs? 


e Depending on the site where they are 
placed (Fig. 4.21): 
- Anterior chamber IOL 
- Iris-fixated IOL 
- Posterior chamber IOL. 
e Depending on the nature: 


7 Rigid ap Posterior Anterior lris-fixated 
ris-fixate 
- Foldable IOL. chamber chamber IOL 
e Depending on the components: intraocular IOL 





- Three-piece IOL: Optic and haptic, lens (IOL) 
made of different material or same Fig. 4.21: Types of intraocular lenses 


Sunset syndrome 
[inferior subluxation 
of intraocular lens 
(IOL)] 


Sunrise syndrome 
(Superior subluxation 
of IOL) 


S, 


Lost lens syndrome 
(dislocation of IOL 
into vitreous cavity) 


Fig. 4.22: Malposition of intraocular lenses 





Fig. 4.23: Pupillary capture (Note: Optic of the 
intraocular lens partly on the iris and rest behind 
the iris). 


e Uveitis-glaucoma-hyphema (UGH) syn- 
drome: UGH because of mechanical rub- 
bing of the iris on a sharp edge due to im- 
proper finishing quality of the IOL 

e Corneal retinal inflammatory syndrome 
(CRIS): Constant IOL uveal contact and 
toxic material of the IOL leads to chronic 
inflammation 

e Persistent corneal edema and corneal de- 
compensation. 
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Other complications of IOLs 

e Cystoid macular edema 

e Posterior capsular opacification 

e Toxic lens syndrome: Uveitis caused by 
toxins associated with lens such as ethyl- 
ene gas used for sterilizing lens. 


11. What are the causes for diminution of vi- 
sion in a pseudophakic eye? 


After cataract and cystoid macular edema 
are the two most common causes for dimi- 
nution of vision in pseudophakic eyes. 


Preoperative causes 

Failure to identify pre-existing causes before 

surgery: 

e Pre-existing glaucoma 

e Retinal diseases such as diabetic macu- 
lopathy, age-related macular degenera- 
tion and retinal detachment. 

e Pre-existing amblyopia 

e Early postoperative complications 

e Corneal edema 

e Pseudophakic pupillary block glaucoma 

e Endophthalmitis. 


Late postoperative complications 
e After cataract 

e Cystoid macular edema (CME) 
e Retinal detachment. 


12. What is after cataract? 


e Itis also called posterior capsule opacifi- 
cation (PCO) (Figs 4.24A and B, 4.25) 

e After cataract is opacification of posterior 
capsule of the lens following ECCE 

e Incidence is 10-50% following ECCE. 


After cataract can never be seen in ICCE as 


lens is removed along with both anterior 
and posterior capsule. 


13. What are the types of after cataracts (Fig. 


4.26)? 


e Membranous after cataract: Cells prolif- 
erate such as membrane 

e Elschnig’s pearl: Cells proliferate and dis- 
tend to form spherical cells 
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Figs 4.24A and B: Posterior capsule opacification (Note: Membrane behind intraocular lens) 


e Soemmering’s ring: Cells proliferate and 
get enclosed between two layers lens cap- 
sule and appear as a ring, hence seen at 
the periphery. 


14. What is the mechanism of after cataract? 


The equatorial epithelium, which remains 
active throughout life is the primary source of 
after cataract especially for Elschnig’s pearl 
and Soemmering’s ring. The membranous 
type is because of posterior proliferation of 
anterior epithelium cells. 


15. How after cataract can be prevented? 


a. Reducing the source for after cataract by: 

e Complete removal of cortical matter 

e Polishing of the posterior capsule 

e Polishing of the under surface of the 
remaining anterior capsule to remove 
the anterior and equatorial epithelial 
cells 

e Reduce the stimulus for after cataract 
by using biocompatible IOL to reduce 
stimulation of cellular proliferation. 

b. Prevent the after cataract from reaching 
posterior capsule by: 

e Using IOL with square truncated edg- 
es, which prevent migration of ante- 
rior epithelial cells posteriorly 

e Using biconvex IOL or planoconvex 
IOL with convexity towards the poste- 
rior capsule and placing it in the capsu- 
lar bag, so that it obliterates the space 
between IOL and posterior capsule. 


16. How after cataract is treated? 


After cataract is treated by neodymium- 
doped yttrium aluminium garnet (Nd-YAG) 
capsulotomy where central part of the poste- 
rior capsule is removed by laser energy. 

Dense membranous after cataract, which 
cannot be removed by laser, has to be treated 
by surgical posterior capsulotomy. 


17. What is CME? 


The CME stands for cystoid macular edema 

with the following features: 

e Accumulation of fluid in the outer plexi- 
form layer and inner nuclear layer of 
the retina in macula resulting in the for- 
mation of cystic spaces in the macula is 
called cystoid macular edema 

e On fundoscopy, it gives typical honey- 
comb appearance (Fig. 4.27) 

e On fundus fluorescein angiography, it 
gives flower petal appearance. 





Fig. 4.25: Posterior capsule opacification as seen in 
retroillumination 


71 


Case Presentation 


Membranous Elschnig's pearl Soemmering's 





after cataract after cataract after cataract 


Fig. 4.26: Types of after cataracts 


Anatomy of macula 


In the macular region, which surrounds the 
fovea centralis, the outer plexiform layer is 
thicker than elsewhere in the retina and it 
is called Henle’s layer. 

In fovea centralis, rods are absent, cones 
are tightly packed and other layers of retina 
are absent. It consists of cones and their nuclei 
covered by a thin internal limiting membrane. 

The thinness of fovea centralis (pro- 
vides little protection against inflammatory 
exudates that pass through vitreous) and 
the thickness of Henle’s layer (because of 
its thickness can absorb large quantities of 
fluid) are responsible for accumulation of 
inflammatory exudates at macular region. 


18. What is the mechanism of CME? 


Release of inflammatory mediators, i.e. pros- 

taglandins result in edema at macula. In- 

flammatory mediators are released due to: 

e Postoperative inflammation because of 
iridocyclitis 

e Systemic factors such as uncontrolled 
diabetes and hypertension 

e Vitreous disturbances such as vitreous loss 
and vitreous incarceration in the wound. 


19. How CME is treated? 


Topical antiprostaglandins such as ke- 
torolac, indomethacin are used as initial 
treatment or as prophylactic treatment 
before cataract surgery to prevent devel- 
opment of cystoid macular edema. 
Topical steroids, periocular steroids and 
systemic steroids are helpful in estab- 
lished cases. 





Fig. 4.27: Cystoid macular edema (honeycomb 
appearance) 
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Figs 4.28A to D: Aphakia. A. Jet black pupil and absence of shining reflexes; B. Aphakic patient wearing 
aphakic glasses for her left eye (Note: Aphakic glass is thick in the center and produces magnification of 
the image); C. U-shaped pupil commonly due to sectoral iridectomy; D. Aphakic patient wearing aphakic 


glasses for his left eye. 
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APHAKIA e Phakia means lens 

Aphakia is a defined as a condition in which * Aphakia means absence of lens from its 
lens is absent from its normal position, i.e. normal position 

from pupillary area (patellar fossa). e Pseudophakia means presence of artifi- 


Aphakia literally means absence of lens 


from the eye (Figs 4.28A to D). cial lens in the eye. 


CASE PROFORMA (Box 4.3) 


Box 4.3: Proforma for aphakia 


Biodata 

Here is a male/female patient aged about........years......... Dy Occupation, from......... 

Presenting Complaints 

Diminution of vision in right eye (RE)/left eye (LE)/both eye (BE) for far and near, which improves with 
spectacles with history of cataract surgery to RE/LE/BE. 

Reasons for Poor Vision in Aphakia 

Since in aphakia lens is removed, the power of the eye is reduced by +16 D [diopters (D)] (from +60 D in 
normal eye to +44 D in aphakic eye), hence the eye becomes highly hypermetropic causing diminution 
of vision for far and near. Vision in aphakia without correction by spectacles is approximately about 3/60 
(counting fingers 3 m). 


History of Presenting Illness 
He/She give history of cataract SUIGETY. essen. months/years back. He/She noticed diminution of vision in RE/ 
LE/BE after surgery for distance and near, which improved with spectacles. 


History regarding trauma and spontaneous dislocation has to be enquired, if there is no history of cataract 
surgery. Spontaneous dislocation of lens, which may occur in hypermature cataract may cause improvement in 
vision spontaneously from hand movements + (vision in hypermature cataract) to counting fingers up to 3 m 
(vision in aohakia without spectacles) without history of cataract surgery. 
Causes for Aphakia 
Surgical. After cataract surgery. 
Trauma: Traumatic extrusion of lens. 
Dislocation: Posterior dislocation of lens spontaneously or following trauma. 
Congenital: Absence of lens very rarely. 
Surgical aphakia is the most common cause of aphakia. 
Causes for Diminution of Vision in Aphakia with Spectacles 
Cystoid macular edema 
Retinal detachment 
Aphakic glaucoma 
Astigmatism induced by surgery 
Aphakic bullous keratopathy. 


Ocular History 
He/She is/was wearing spectacles for (choose one among three): 
Near vision 
Distance vision 
Both. 
He/She give history of cataract surgery. 


Contd... 
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Past History 


He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive. 


Family History 
Significant/Not significant. 
Personal History 

Diet 

Appetite 

Habits. 
Socioeconomic History 


CASE DISCUSSION 


1. How aphakia is diagnosed? 


History 
History of cataract surgery or trauma or 
spontaneous dislocation. 


Visual acuity 

e Vision without spectacles up to counting 
fingers 3m 

e Vision with spectacles (with +10 D) im- 
provement in vision 

e Retinoscopy shows hypermetropic re- 
fractive error. 


Ocular examination 

e Limbal scar (scar of previous cataract sur- 
gery seen in surgical aphakia) 

e Anterior chamber is deep and iridodo- 
nesis is present, i.e. tremulousness of iris 
because of lack of posterior support 

e Jet black color of the pupil 

e Purkinje’s images: Only two are present. 
(Third and fourth images are absent be- 
cause anterior capsule and posterior cap- 
sule both are absent). 


2. Describe the optics of aphakia. 


e Ifthe eyewasemmetropic earlier, it becomes 
highly hypermetropic as the total power of 
the eye is reduced from +60 D to +44 D 

e The anterior focal distance is 23 mm (nor- 
mally 15 mm) and posterior focal dis- 
tance is 31 mm (normally 24 mm) 


e Accommodation is totally lost due to ab- 
sence of lens. 


3. Describe the treatment of aphakia. 


Aphakia is corrected by convex lenses of ap- 

propriate power to correct hypermetropia: 

e Spectacles 

e Contact lenses 

e Intraocular lens implantation 

e Refractive corneal surgery such as hyper- 
metropic LASIK. 


Spectacles for aphakia 

e Approximately +10 D spherical convex 
lens 

e Cylindrical lenses for correction of surgi- 
cally induced astigmatism +3 D of convex 
spherical lens addition for near vision 

e The above mentioned condition is for 
previously emmetropic eyes. In patients 
with ammetropia, refractive power has 
to be calculated by doing refraction. 


4. What are the advantages and disadvantag- 
es of aphakic glasses? 


Advantages 
Cheap and easy method of correcting 
aphakia. 


Disadvantages 

e The glasses are very thick and heavy; 
hence cause cosmetic disfigurement and 
inconvenience to use them 

e Image magnification is of about 30% 


Prismatic aberration producing roving 
ring scotoma, also called jack in the box 
phenomenon 

Spherical aberration producing pincush- 
ion distortion 

Reduced field of vision 

Anisometropia, if the other eye is normal 
or pseudophakic. 


Roving ring scotoma 

A ring scotoma produced by the prismatic 
effect at the periphery of the thick convex 
lens, which moves against the movement 
of the eye. 

Since this scotoma shifts with the move- 
ment of the eyes, the scotoma appears and 
disappears with the changing position of 
the eyes from object to object. This is called 
jack in the box phenomenon. 


5. What are the advantages and disadvan- 
tages of correction of aphakia with contact 
lenses? 


Advantages 


Cosmetically gives better acceptance 
Image magnification is less, it is about 8% 
Spherical and prismatic aberrations are 
not present 

Wider field of vision. 


Disadvantages 


Costlier than spectacles 

Requires care and maintenance of con- 
tact lenses 

Contact lens intolerance 

Contact lens complications such as giant 
papillary conjunctivitis, corneal abrasion, 
microbial keratitis, corneal warping and 
superficial punctate keratitis. 


6. What are the advantages and disadvantag- 
es of correction of aphakia with intraocular 
lens? 


Advantages 


Best method to correct aphakia 
Will not have disadvantages associated 
with aphakic glasses 
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Anisometropia is not seen if the other eye 
is normal or pseudophakic. 


Disadvantages 
Requires one more surgery, hence complica- 
tions associated with cataract surgery can be 


seen. 


Case 1: A patient with aphakia in one eye 


and the other eye being pseudophakia or 
normal. What is the preferred modality of 
correction of aphakia? 

Spectacles are not preferred, because it 
will cause anisometropia. Anisometropia is 
a refractive condition in which the refrac- 
tion of the two eyes is unequal. A difference 
of more than 2.5 D is not tolerated causing 
diplopia. Contact lens correction is pos- 
sible. Intraocular lens correction is the best 
and preferred method. 


Case 2: A patient with aphakia in right eye 

and immature/mature cataract in left eye. 

What is the preferred treatment? 
Treatment options are: 

a. Cataract surgery in left eye without 
IOL implantation, i.e. making the eye 
aphakic and later giving aphakic cor- 
rection to both eyes so that anisome- 
tropia is avoided. Though bilateral 
aphakia will not cause anisometro- 
pia this treatment is not preferred 
because of disadvantages associated 
with aphakic spectacles, not cause an- 
isometropia this treatment is not pre- 
ferred because of disadvantages asso- 
ciated with aphakic spectacles. 

b. Cataract surgery in the left eye with 
posterior chamber IOL implantation 
followed by secondary IOL implanta- 
tion in right eye. This is the preferred 
treatment. 


7. What is secondary IOL implantation? 


Secondary IOL implantation is defined as in- 
sertion of IOL into an eye, which is rendered 
aphakic by prior cataract surgery. 
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Secondary IOL implantation 
After ICCE 
e Anterior chamber IOL implantation 


e Iris fixated IOL implantation 
e Scleral fixated IOL. 


After ECCE 


With intact posterior capsule 
e Posterior chamber IOL. 


Without posterior capsule support 

e Anterior chamber IOL implantation 
e Iris fixated IOL implantation 

e Scleral fixated IOL. 


8. What are the causes for surgical aphakia? 


Intracapsular cataract extraction 
Intraoperative complications during extra- 
capsular cataract extraction such as poste- 
rior capsule tear and zonular dehiscence. 


\o 


. What are the complications of aphakia? 


Cystoid macular edema 

Retinal detachment incidence is higher in 
aphakics because of associated vitreous 
loss and vitreous traction 

Vitreous touch syndrome—vitreous 
touch, bullous keratopathy and cystoid 
macular edema (Irvine-Gass syndrome) 
Aphakic bullous keratopathy 

Aphakic glaucoma. 
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Case Presentation 


CORNEAL OPACITY 
CASE PROFORMA (Box 4.4) 
Box 4.4: Proforma for corneal opacity 
Biodata 
Here is a male/female patient aged about........... VOAIS, sessssssee by occupation, from........... 


Presenting Complaints 
His presenting complaints are: 


- White opacity in right eye (RE)/left eye (LE)/both eye (BE) since............ aang months/years 
Diminution of vision in RE/LE/BE since........... cate months/years. 
History of Presenting Illness 
He/She was apparently normal from......... eee months/years back. He/She noticed white opacity in RE/LE/BE 


insidious/sudden in onset gradually progressive/stationary in nature after trauma/corneal ulcer/congenital. 


Causes of Corneal Opacity 
Tears in the endothelium and Descemet’s membrane (STUMPED) corneal ulcers and inflammation (STUMPED). 
Congenital 
¢ S:Sclerocornea 
¢ T: Tears in Descemet’s membrane 
¢ U: Ulcer 
¢ M: Metabolic conditions such as mucolipidosis, mucopolysaccharidosis 
¢ P: Posterior corneal defect such as Peter's anomaly 
¢ E: Endothelial dystrophy such as congenital hereditary endothelial dystrophy 
¢ D: Dermoid. 
Acquired 
Post-trauma following chemical injuries, mechanical injuries 
- Corneal degenerations 
Postinfection or inflammation of cornea following infective or non-infective keratitis. 


Corneal opacity is associated/not associated with: 
* Diminution of vision 
- Glare 
Pain 
Redness 
- Watering. 


- Corneal opacity in the periphery will not cause any visual problems 

- Corneal opacity in the visual axis will cause diminution of vision 
Nebular and macular grade corneal opacity cause diminution of vision by causing glare and irregular 
astigmatism 
Leukomatous grade corneal opacity causes diminution of vision by completely obstructing the light rays 

- Corneal opacity is the end result of any form of insult/disease of cornea. Since corneal opacity is not an 
active disease, it is not associated with symptoms such as pain and redness. 


Ocular History 

He/She is/was wearing spectacles for (choose one among three): 
Near vision 
Distance vision 
Both. 

He/She gives history of surgery/no history of surgery to RE/LE/BE. 


Contd... 
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Past History 


He/She is a known diabetic on treatment/not a known diabetic 

He/She is a known hypertensive on treatment/not a known hypertensive 

He/She is a known patient of chronic obstructive pulmonary disease (COPD), asthma, ischemic heart 
disease on treatment/not a known patient of COPD, asthma, ischemic heart disease 

He/She give past history of tuberculosis/no past history of tuberculosis. 


Family History 
Significant/not significant. 
Personal History 

Diet 
- Appetite 

Habits. 
Socioeconomic History 
He/She belongs to: 

Upper class 

Middle class 

Lower class. 


Corneal opacity is more common in low socioeconomic status: 


Because of more incidence of trauma 


Particularly in children because of deficiency of vitamins, e.g. vitamin A deficiency causing keratomalacia. 


CASE DISCUSSION 


1. How corneal opacity is diagnosed based on 
ocular examination? 


Corneal opacity is examined under the fol- 
lowing headings: 


Position of corneal opacity in relation to 
the limbus and pupil 

Number: Can be single or multiple 
Shape: It varies according to cause of cor- 
neal opacity 

Size: It varies according to cause of cor- 
neal opacity 

Depth and grading of opacity 

Staining of opacity: Corneal opacity will 
not stain with dyes such as fluorescein 
since epithelium is intact in corneal 
opacity 

Vascularization of pacity 

Iris incarceration in opacity 

Corneal sensation: It will be absent in 
corneal opacity. 


e Normal cornea is avascular except for 


peripheral 1 mm 
e Vascularization of cornea is always 
pathological. It can be superficial or 
deep vascularization. 
Superficial corneal vascularization 
It is seen in conditions causing keratocon. 
junctivitis such as trachoma, phlyctenular 
keratoconjunctivitis and in contact lens 
wearers. It is usually subepithelial in loca- 
tion and the vessels can be traced onto the 
conjunctival vessels. The vessels in superfi- 
cial vascularization show multiple branch- 
ing arborizing patterns, with source being 
conjunctival vessel. 
Deep corneal vascularization 
It is seen in diseases of corneal stroma such 
as interstitial keratitis, disciform keratitis, 
sclerosing keratitis. It is usually located in 
the stroma and the vessels are derived from 
anterior ciliary vessels, hence they are not 
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continuous with conjunctival vessels. The 
vessels in deep vascularization are straight- 
er with minimal branching. 


Diminished corneal sensation 

e Congenital: Trigeminal anesthesia and 
corneal hypoesthesia of congenital type 

e Pharmacological: Local anesthetics, 
e.g. xylocaine 

e Pathological: 

- Ocular: Viral infections of cornea 
such as herpes simplex, corneal de- 
generations and dystrophies 

- Systemic: Leprosy, diabetes, etc. 

- Post-trauma/surgical: Corneal 
scars, keratoplasty, corneal refrac- 
tive surgeries. 


2. Define corneal opacity. 


Corneal opacity is defined as presence of 
Opaque cornea replacing the transparent 
cornea as a result of loss of transparency. 
Corneal opacity is one of the leading causes 
of blindness globally and it accounts for 
about 4% of all cases of blindness. 


3. Mention the histological layers of cornea. 


Histologically cornea is made up of five lay- 
ers; recently a new layer is added to it making 
it six layers: 

1. Epithelium of cornea: It is 5-7 layers 
thick and it is of stratified squamous 
subtype. 

2. Bowman’s membrane: It is not a true 
membrane, but it is condensation of col- 
lagen of superficial stroma. It is about 
12-14 um thick and it is tough layer. 

3. Stroma: It is about 500 um thick account- 
ing for 90% of thickness of cornea. It is 
composed of collagen fibrils arranged in 
lamellar form. 

4. Dua’s layer: Itis about 15 um thick pres- 
ent between stroma and Descemet’s 
layer. It is named after Harminder S 
Dua who first proved its presence in 
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the year 2013. It can be used as plane 
to separate the cornea for posterior la- 
mellar keratoplasty. 


. Descemet’s membrane: It is a true mem- 


brane and it is the basement membrane 
of endothelial cells. It is about 12 um in 
thickness and it is a tough layer. 


. Endothelium: It is the innermost layer 


of the cornea consisting of single layer 
of cells. The endothelial cells cannot 
regenerate and the number of endothe- 
lial cells decreases as the age increases. 
The endothelial cell count in children is 
about 4,000 cells per mm‘ and it will de- 
crease to 2,500 cells per mm” mm by 70 
years of age. 


. Name the factors responsible for transpar- 


ency of cornea. 


. Avascularity of cornea: Cornea is avascu- 


lar in nature except for periphery of cor- 
nea and this helps to keep cornea trans- 
parent. 


. State of relative dehydration: The hydra- 


tion of cornea is about 80% thus making 
it relatively dehydrated compared to 
tear film, which lies anterior to cornea 
and aqueous humor, which lies poste- 
rior to cornea. Cornea is kept in this rel- 
atively dehydrated state by epithelium, 
which acts as a barrier anteriorly and by 
endothelium with its metabolic pump 
mechanism. 


. Absence of myelinated nerve fibers: 


Though cornea is densely innervated by 
nerve supply, the nerves in the cornea 
are not myelinated, which helps to keep 
cornea transparent. 


. Arrangement of the collagen fibrils in 


corneal stroma: It contributes signifi- 
cantly to the transparency of cornea as 
explained by the following theories. 


. Maurice’s theory of Lattice: This was pro- 


posed by David Maurice. It states that 
cornea is transparent because of regular 
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lattice arrangement of the collagen fi- 
brils, which leads to destruction of scat- 
tered light by destructive interference or 
mutual interference. 

6. Goldman theory of minimal separation 
of collagen fibrils: This was proposed by 
Goldman and Benedek. It states that cor- 
nea is transparent because of presence 
of small diameter collage fibrils with 
small separation, which will not cause 
scattering of light. The collagen fibrils 
are separated by less than one third of 
wavelength of light and to cause scatter- 
ing of light because of interference with 
transmission of light the separation has 
to be more than one third of wavelength 
of light. 


5. What is the mechanism of loss of corneal 
transparency? 


The common pathogenic pathways involved 
in loss of corneal transparency are: 

e Corneal edema 

e Corneal vascularization 

e Corneal opacity. 


6. What are the causes for corneal opacity? 


Congenital (STUMPED) 

e Sclerocornea 

e Tears in Descemet’s membrane 

e Ulcer 

e Metabolic conditions such as mucolipi- 
dosis, mucopolysaccharidosis 

e Posterior corneal defect, e.g. as in Peter’s 
anomaly 

e Endothelial dystrophy such as congenital 
hereditary endothelial dystrophy 

e Dermoid. 


Acquired 

e Post-trauma following chemical injuries, 
mechanical injuries 

e Corneal degenerations 

e Postinfection or inflammation of cor- 
nea following infective or noninfective 
keratitis. 


7. What are the grades of corneal opacity 
(Fig. 4.29)? 


Nebular grade corneal opacity: Corneal opac- 
ity involving less than one third of corneal 
thickness involving the epithelium and Bow- 
man’s membrane. 


Macular grade corneal opacity: Corneal 
opacity involving one third to half of corneal 
thickness (Fig. 4.30). 


Leukomatous grade corneal opacity: Corneal 
opacity involving more than half of corneal 
thickness (Figs 4.31A and B, 4.32A and B). 








Fig. 4.30: Macular grade corneal opacity 
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Leukomatous grade corneal opacity 


Adherent leukoma (Fig. 4.33) 

Leukomatous corneal opacity with incarcer- 
ation of iris into the opacity. A small nebular 
grade corneal opacity in the visual axis will 
cause more visual discomfort than a small 
leukomatous opacity because nebular corne- 
al opacity causes diffraction of light resulting 
in glare where as leukomatous opacity just 
obstructs all the light in its path. 


8. What is staphyloma? 


The word ‘staphyloma’ means bunch of 
grapes. The abnormal protrusion of uveal tis- 
sue through weak outer coat of the eyeball is 
called staphyloma. 


9. What are the types of staphyloma? 


a. Anterior staphyloma: It is abnormal pro- 
trusion of iris through weak and thinned 
out cornea. It usually follows perforated 
corneal ulcer or perforating corneal in- 
jury (Fig. 4.34). 





b. Intercalary staphyloma: It is abnormal 


protrusion of root of the iris through weak 
and thinned out limbus. It usually follows 
perforated peripheral corneal ulcer or 
perforating injury involving limbus. 


. Ciliary staphyloma: It is abnormal pro- 


trusion of ciliary body through weak and 
thinned out sclera in the ciliary zone, 
which lies 3 mm away from limbus. It 
usually follows scleritis or perforating in- 
jury involving the ciliary zone. 


tT Ne ie. 


A”, 


Adherent leukoma 
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Fig. 4.34: Anterior staphyloma 


d. Equatorial staphyloma: It is abnormal 
protrusion of choroid through weak and 
thinned outer sclera in the equatorial re- 
gion. It usually follows scleritis. 

e. Posterior staphyloma: It is abnormal 
protrusion of choroid through weak and 
thinned out sclera behind the equator. It 
usually follows pathological myopia and 
posterior scleritis. 


10. What is the treatment for corneal opacity? 


Treatment depends on the site of corneal opac- 
ity and its effect on the vision as detailed below: 


Localized corneal 

opacity in the periphery 

It will not cause any visual impairment, as 
they are away from the visual axis and hence 
treatment may not be necessary. However, 
treatment can be done for cosmetic purposes 
by corneal tattooing or by cosmetic contact 
lenses. 


Localized corneal opacity 
in the visual axis 


Optical iridectomy: This is done in the iris be- 
low the clear cornea to improve the vision by 
allowing the light rays from clear cornea. 


Rotational autograft: It consists of trephining 
the scarred cornea and suturing it back by ro- 
tating it so that opaque cornea directs away 
from the visual axis. 


For diffuse corneal opacities 

e Nebular grade corneal opacity is treated 
by phototherapeutic keratectomy (PTK) 

e Macular grade corneal opacity is treated 
by lamellar keratoplasty 


e Leukomatous grade corneal opacity is treat- 
ed by deep anterior lamellar keratoplasty 
(DALK) or penetrating keratoplasty (PK) 

e Adherent leukoma is treated by PK. 


Treatment for corneal opacity 

with no visual prognosis 

e Tattooing of corneal opacity using gold 
chloride and platinum chloride 

e Cosmetic contact lenses 

e Cosmetic keratoplasty. 


11. What is eye bank? 


Eye bank is defined as a non-profitable volun- 
tary organization, which procures, processes, 
preserves and distributes the donor eyes for 
therapeutic use. 


12. What is keratoplasty? 


Keratoplasty is also known as corneal trans- 
plantation. It is a surgical procedure in which 
the diseased host or patient’s cornea is re- 
placed by healthy donor cornea by excising 
the diseased cornea and suturing the healthy 
donor cornea (Figs 4.35A and B). Keratoplas- 
ty is the most commonly performed organ 
transplantation. 


13. What are the types of keratoplasty? 


e Penetrating keratoplasty: Full thickness 
of cornea is transplanted 

e Lamellar keratoplasty: Partial thickness 
of cornea is transplanted 

e Keratoepithelioplasty: Transplantation of 
only epithelium. 





Figs 4.35A and B: Postkeratoplasty. A. Before 
suture removal; B. After suture removal (Note: 
Incarceration of iris in the corneal opacity making 
the pupil irregular). 


In lamellar keratoplasty, one or two layers 


of cornea (stroma and endothelium or only 
endothelium) are transplanted. 

In deep anterior lamellar keratoplasty 
(DALK), except endothelium and Des- 
cemet’s membrane, rest of the cornea is 
transplanted in diseases where endothe- 
lium is not affected such as stromal dystro- 
phies, macular grade corneal opacities. 

In descemet’s stripling endothelial ker- 
atoplasty (DSEK) and deep lamellar endo- 
thelial keratoplasty (DLEK), only endothe- 
lium is transplanted. It is done in diseases 
involving only endothelium such as endo- 
thelial dystrophies. 


14. What are indications for keratoplasty? 


Optical keratoplasty: This is done for im- 


provement of vision as for corneal opac- 
ity, corneal dystrophies and corneal de- 
generation. 


Therapeutic keratoplasty: This is done as a 
part of treatment as in treatment of non- 
healing corneal ulcer, which may ultimate- 
ly end in perforation. 


Tectonic keratoplasty: This is done to restore 
integrity of eyeball and to provide structural 
support as in perforated corneal ulcer. 


Cosmetic keratoplasty: This is done for 
cosmetic purpose only without any visual 
prognosis as in anterior staphyloma or cor- 
neal opacity without any chance of visual 
impairment. 


15. What are the methods of corneal preser- 


vation? 


Short-term storage: up to 48 hours: 
e Moist chamber method 
e McCarey-Kaufman medium. 


Intermediate term storage: up to 2 weeks: 
e K-Sol medium 
e Dexol medium 
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e Optisol medium 
e Corneal storage medium. 


Long-term storage: As follows: 

e Organ culture method up to 35 days 

e Cryopreservation for indefinite period 
of time. 


16. Describe the work up/investigations for 


keratoplasty. 


e Evaluation of donor cornea 
e HIV and HBsAg testing of donor blood 
sample. 


Systemic investigations in recipient 
e Urine sugar/Random blood sugar 
e Blood pressure 

e Electrocardiography 

e Human immunodeficiency virus 
e Hepatitis B surface antigen. 


Ocular investigations in recipient 

e Measurement of intraocular tension 

e Lacrimal syringing 

e Retinal and Macular function tests 

e B-scan to know the status of the poste- 
rior segment where fundus examina- 
tion cannot be done as in leukomatous 
grade corneal opacities 

e Anterior segment ultrasonography (ul- 
trasound biomicroscopy) to know the 
status of the anterior segment where 
anterior segment details cannot be 
made out clinically as in total leukoma- 
tous grade corneal opacities 

e Biometry, if lens extraction and IOL im- 
plantation is planned. 


17. What are the complications of keratoplasty? 


e Graft failure—irreversible corneal 
edema 

e Graft rejection—type 4 immunological 
reaction by the host against the donor 
cornea 

e Graft infection 


e Astigmatism induced by surgery. 
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18. Mention contraindications for use of donor 
eye. 


Ocular: Intrinsic eye diseases such as intra- 


ocular tumors, intraocular inflammations, 
corneal degenerations, corneal dystro- 
phies, corneal opacity, etc. 


Systemic: AIDS or HIV seropositivity, rabies, 
Creutzfeldt-Jakob disease, viral hepatitis: 


Death from unknown cause 
Septicemia 

Malignancies such as leukemia, lympho- 
ma, etc. 
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Case Presentation 


ADULT DACRYOCYSTITIS 
CASE PROFORMA (Box 4.5) 
Box 4.5: Proforma for adult dacryocystitis 
Biodata 
Here is a male/female patient aged about.............. Vals cauuanne by occupation, hailing from... 
Important Facts 


Age: Adult dacryocystitis is more common between 40 and 60 years. 
Sex: It is more common in females due to comparatively narrow lumen of the bony canal (nasolacrimal duct). 


Presenting Complaints 


If swelling is present, it should be included in presenting complaints 
If watering is associated with pain and redness of eye as in acute dacryocystitis, they have to be included in 
presenting complaints and the same has to be described in history of presenting illness. 


History of Presenting Illness 


He/She was apparently normal............. months/years back. 
He/She noticed: 
© Nenetnlae Un ile/(Lle/Se SINCe ee months/years 


- Associated with swelling in the lacrimal sac region, i.e. medial to medial canthus 
- Associated with discharge (mucoid/mucopurulent/purulent) 
- Associated with/without recurrent episodes of pain, redness (to rule out episodes of inflammation). 
Ocular History 
He/She give history of surgery/no history of surgery to RE/LE/BE for complaints of watering 
He/She give history of trauma/no history of trauma to RE/LE/BE. 


After dacryocystectomy (DCT), patient will have watering as lacrimal sac is totally removed and no longer 
tears can be drained via nasolacrimal duct. Trauma involving lacrimal drainage system such as canalicular tear, 
eversion of punctum because of cicatricial ectropion can result in watering as tears are no longer drained by 
lacrimal drainage system. 


Past History 
History of similar complaints may be present in past in case chronic dacryocystitis and in cases of recurrent 
dacryocystitis due to failure of treatment, i.e. following failed dacryocystorhinostomy (DCR): 
He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive. 
Family History 
Significant/Not significant. 


Personal History 


Socioeconomic History 
He/She belongs to: 
Upper class 
- Middle class 
Lower class. 


It is more common in low socioeconomic group because of poor personal hygiene, which may act as 
predisposing factor. 
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CASE DISCUSSION 


1. How to diagnose adult dacryocystitis? 


Ocular examination 
Inspection 


a. Look for watering of the eye. 

b. The eye appears wet with accumulation 
of tears at the medial canthus. There may 
be discharge at the medial canthus. The 
conjunctiva may show congestion indi- 
cating chronic dacryocystitis. 

c. Look for any swelling over lacrimal sac 
area, if there is a swelling, the swelling 
has to be described under: 

e Site 

e Size 

e Shape 

e Surface 

e Skin over the swelling. 


d. Look for any surgical scar seen in cases of 
DCT or DCR. 

e. Look for any evidence of trauma in the 
form of irregular scar over the lacrimal 
drainage system or cicatricial ectropion. 

f. Look for any fistula over the lacrimal sac 
area. 


Palpation 


a. Presence of tenderness, which indicates 
whether the swelling is acute or chronic. 
b. Regurgitation test (Figs 4.36A and B). 


Diagnosis 
Acute dacryocystitis: History of watering and 


discharge associated with a painful swelling 
in the lacrimal sac area (Figs 4.37A and B). 


Chronic dacryocystitis: History of watering 
with or without mucoid discharge. It may or 
may not be associated with painless swelling 
in lacrimal sac area (Fig. 4.38). 





Figs 4.36A and B: Regurgitation test (Note: Regurgitation of mucoid fluid on applying pressure over 
lacrimal sac area with thumb of the examiner) 





Figs 4.37A and B: Acute dacryocystitis. A. Presence of inflammatory signs, i.e. redness over lacrimal sac 
area; B. Acute dacryocystitis with pyocele. 





Fig. 4.38: Chronic dacryocystitis 


Differential diagnosis 


a. Hyperlacrimation caused by reflex lacri- 
mal hypersecretion secondary to ocular 
inflammations such as conjunctivitis and 
keratitis, etc. 

b. Epiphora due to obstruction of lacrimal 
drainage system. Chronic dacryocystitis 
is the most common cause for epiphora. 


2. What are the causes for hyperlacrimation? 


Reflex hyperlacrimation, which occurs due 
to stimulation of the sensory nerve endings 
of trigeminal nerve is the commonest cause 
of hyperlacrimation. It occurs in inflamma- 
tory diseases of the eye such as conjunctivi- 
tis, keratitis, episcleritis, scleritis, iridocycli- 
tis, etc. in eyelid conditions such as trichiasis, 
entropion and conjunctival/corneal foreign 
body, etc. Reflex lacrimation is because of 
reflex between the sensory trigeminal nerve 
and motor facial nerve. 

Primary oversecretion of tears from the 
lacrimal glands is seen in inflammatory con- 
ditions of lacrimal gland, tumors of the lacri- 
mal glands and cholinergic drugs because of 
stimulation of parasympathetic fibers. 

Central hyperlacrimation is seen in su- 
pranuclear causes such as emotional stress 
and infranuclear causes such as aberrant re- 
generation of facial nerve. 


3. What are the causes for epiphora? 


The cause for epiphora may lie in punctum, 
canaliculi, lacrimal sac, nasolacrimal duct or 
lacrimal pump: 
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e Causes in punctum: 

- Punctal obstruction because of con- 
genital atresia or acquired steno- 
sis following trauma, chronic use of 
drugs such as pilocarpine 

- Punctal ectropion. 

e Causes in canaliculi: 

- Congenital stenosis or acquired 
stenosis following the trauma and 
inflammation. 

e Causes in lacrimal sac: 

- Congenital anomalies of lacrimal sac 
such as dacryocystocele and acquired 
Causes, e.g. dacryocystitis, lacrimal 
sac tumors, dacryolith. 

e Causes in nasolacrimal duct: 


- Congenital nasolacrimal duct ob- 
struction and acquired causes such as 
inflammations, involutional stenosis, 
tumors. 

e Causes in lacrimal pump: 

- Lacrimal pump weakness because of 
laxity of eyelids or weakness of orbi- 
cularis oculi. 

e Causes in eyelids: 

- Abnormalities in the eyelids such as 

ectropion, lagophthalmos. 


4, What is dacryocystitis? 


The inflammation of lacrimal sac is called 
dacryocystitis. 


5. What are the causative organisms for 
chronic dacryocystitis? 


Bacteria are the most common causative 
agents; common bacteria causing dacryocys- 
titis are Staphylococcus epidermidis, Staphy- 
lococcus aureus, Pseudomonas, Pneumococ- 
cus, Propionibacterium and Escherichia coil. 
Granulomatous inflammations such as tuber- 
culosis, syphilis and fungi such as Aspergillus, 
Candida are rare cause of dacryocystitis. 


6. Mention the predisposing/risk factors for 
chronic dacryocystitis. 


a. Chronic dacryocystitis of adults is com- 
monly seen in middle age group in the 
fourth decade. 
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b. It is more common in females probably 
because of narrow nasolacrimal duct. 
c. It is more common on left side with less 
commonly affecting the right side prob- 
ably because the tears are drained with 
more ease on right side compared to left 
side as the nasolacrimal duct and lac- 
rimal fossa form a greater angle on the 
right side. 

d. It is more common in white races and 

rare in black races because of presence 

of shorter, straighter and wider nasolac- 
rimal duct in blacks. 

e. It is more common in individuals with 
narrow facial configuration compared 
to those with broad face because of pres- 
ence of narrow bony nasolacrimal canal 
in individuals with narrow face. 

f. It is more common in people with nasal 
tumors, nasal polyps, deviated nasal sep- 
tum, hypertrophied inferior nasal turbi- 
nate, etc. because of obstruction to naso- 
lacrimal outflow. 


7. Mention the pathogenesis for chronic 
dacryocystitis. 


a. Stagnation and stasis of tears in lacrimal 
sac because of slowing or obstruction to 
lacrimal outflow. 

b. Infection of the stagnant secretions lead- 
ing to inflammation of the lacrimal sac. 
c. Inflammatory edema and fibrosis further 
reduces the lacrimal outflow, leading to 
increased stagnation and stasis, which 
further leads to increased inflammation 
and the vicious cycle sets in. 


8. What are the stages of chronic dacryocys- 
titis? 

Stage of catarrhal dacryocystitis 

Stage of lacrimal mucocele 

Stage of chronic suppurative dacryocys- 

titis with or without acute exacerbations 

Stage of fibrosis. 


9. What are the stages of acute dacryocystitis? 


Stage of cellulitis 
Stage of lacrimal abscess 
Stage of fistula formation. 


10. What is dacryoadenitis? 


Dacryoadenitis is the inflammation of lac- 


rimal gland. 


Acute dacryoadenitis 

It is caused by viral infections such as 
mumps, measles, influenza, mononucleo- 
sis, herpes and cytomegalovirus. Viral infec- 
tions are responsible for dacryoadenitis in 
children. In adults, bacteria such as Staph- 
ylococcus aureus, Neisseria gonorrhea, 
Haemophilus influenzae and Chlamydia 
trachomatis are the usual causative agents. 
It presents as acute and painful swelling in- 
volving the upper and outer part of the or- 
bit. On examination typical S-shaped swell- 
ing of the lid is seen because of swelling of 
the lateral one third of the upper eyelid. 


Chronic dacryoadenitis 

It is caused by chronic granulomatous 
inflammations such as_ tuberculosis, 
syphilis and autoimmune diseases such 
as sarcoidosis, Wegener’s granulomato- 


sis, Grave’s disease, Sjogren’s syndrome. 


11. What are the differential diagnoses for 


swelling in the lacrimal sac region? 


The differential diagnoses for swelling in the 
lacrimal sac region are: 


1 


Lacrimal mucocele 
Lacrimal abscess 
Dermoid cyst 
Lacrimal sac tumors. 


2. What are the complications of chronic 
dacryocystitis? 


Acute exacerbations resulting in acute 
dacryocystitis 


Intractable conjunctivitis 

Increased risk of hypopyon corneal ulcer 
following corneal abrasion 

Increased incidence of postoperative en- 
dophthalmitis. 


13. What is regurgitation test? 


Regurgitation test is done by applying pres- 


sure over the lacrimal sac area with either 
thumb or index finger. In cases with naso- 
lacrimal duct obstruction such as chronic 
dacryocystitis, the contents of the sac re- 
gurgitate through the punctum. 


Interpretation 

e In chronic dacryocystitis the contents 
of the sac shall regurgitate through the 
lower, or lower and upper punctum 

e Inchronic dacryocystitis with function- 
al block, i.e. pump failure, the contents 
of the sac shall empty in the nose 

e In chronic dacryocystitis with encysted 
mucocele there is no regurgitation of 
the contents. 


14. What is lacrimal syringing test? 


Lacrimal syringing test is done by injecting 
saline into lacrimal drainage system with 
a lacrimal cannula fixed to a syringe filled 
with saline. It is done to know the patency 
of lacrimal drainage system. It can also lo- 
calize the site of obstruction in the lacrimal 
drainage system. 


Procedure 

It is done under topical anesthesia by in- 

jecting normal saline into the lacrimal sac 

from lower or upper punctum with a lacri- 
mal cannula fixed to syringe filled with sa- 
line. It is interpreted as follows: 

e Saline is passing freely into throat as 
seen by swallowing reflex and appre- 
ciation of salt taste by patient indicates 
normal patent lacrimal passage 

e Fast regurgitation of clear fluid from 
same punctum indicates obstruction in 
same canaliculi. 
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e Fast regurgitation of clear fluid from 
Opposite punctum indicates obstruc- 
tion at common canaliculi. 

e Slow regurgitation of mucoid/muco- 
purulent fluid from same and opposite 
punctum indicates obstruction in lacri- 
mal sac or nasolacrimal duct. 

e Partial regurgitation of saline from 
punctum and partial saline going into 
throat indicates partial obstruction in 
the lacrimal passage. 


15. What is hard stop and soft stop? 


a. It is the type of resistance seen during 
lacrimal syringing by the lacrimal can- 
nula or during probing by a lacrimal 
probe. 


b. Ifcannula/probe enters the sac, it comes 


to astop at medial wall of the sac and the 
lacrimal bone is felt hard—hard stop. 

c. Hard stop excludes obstruction of cana- 
liculi and common canalicular junction 
(Fig. 4.39A). 

d. But if the cannula/probe stops proximal 
to the junction of common canaliculus 
and lacrimal sac, i.e. at lateral wall of the 
sac, there will be spongy feeling because 
cannula/probe presses the soft tissue of 
common canaliculus, lateral wall and 
the medial wall of the sac before touch- 
ing the bone behind—soft stop. 

e. Soft stop indicates that the block is at the 
level of common canalicular junction 
(Fig. 4.39B). 


16. What is fluorescein dye disappearance test? 


Fluorescein dye is instilled into conjuncti- 
val sac and tear meniscus is observed for 
disappearance of dye. Normally no dye is 
seen in conjunctival sac after 5 minutes. 
Prolonged retention of the dye for more 
than 5 minutes indicates epiphora. 
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Figs 4.39A and B: Resistance to lacrimal probing. A. Hard stop (probe stopping at the medial wall of lacrimal 
sac and lacrimal bone); B. Soft stop (probe stopping proximal to common canalicular junction due to 


common canalicular block). 


17. Describe Jones dye tests. 


Jones dyes tests are done in cases of suspect- 


ed partial obstruction of lacrimal passage. 
Jones test I differentiates partial obstruction 
from hyperlacrimation. Jones test II differ- 
entiates partial obstruction from lacrimal 
pump failure. 


Jones test I 

It is done by instilling 2% fluorescein dye 
into conjunctival sac and placing a cotton 
bud in the inferior meatus. After 5 minutes 
the cotton bud is inspected for staining 
with dye. Cotton bud stained with dye in- 
dicates that lacrimal passage is patent and 
the cause of watering is hyperlacrimation. 
A negative test indicates partial of the lacri- 
mal passage or lacrimal pump failure. 


Jones test II 

It is done in cases of negative Jones test I. 
Lacrimal syringing is done following nega- 
tive Jones test I. Cotton bud stained with 
dye after lacrimal syringing indicates partial 
obstruction of lacrimal passage. A negative 
Jones test II indicates lacrimal pump failure. 


18. What is dacryocystography? 


Dacryocystography is performed by inject- 


ing radiopaque dye such as lipiodol into 
lacrimal passage and taking X-ray to visu- 
alize the passage of the dye. Dacryocystog- 
raphy localizes the site of obstruction in the 
lacrimal passage. This test determines the 
site, nature and extent of block. 


19. Describe the treatment for acute dacryo- 


cystitis. 


Treatment is mainly by conservative meth- 


ods and surgical treatment in the form of 
DCT/DCR should be avoided till the acute 
inflammation subsides. Treatment is by 
topical antibiotic eyedrops, oral antibiotics 
and anti-inflammatory drugs. Intravenous 
antibiotics are indicated in patients with 
severe inflammation or with complications 
(e.g. orbital cellulitis). 

Lacrimal abscess if seen in cases not 
responding to treatment is treated by inci- 
sion and drainage. 
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20. Describe the treatment for chronic dac- 


ryocystitis. 


Surgery is the main treatment of chronic 


dacryocystitis. Medical management in 
the form of antibiotic eyedrops is advised 
to prevent acute exacerbation till surgery 
is done. Dacryocystorhinostomy (DCR) 
is the treatment of choice. Dacryocystec- 
tomy (DCT) is done in cases where DCR 
cannot be done or DCR is contraindicated. 
Type of surgery depends on the site of 
obstruction in the lacrimal outflow tract: 

e Chronic dacryocystitis with NLD block 
or block in the lacrimal sac—dacryo- 
cystorhinostomy (DCR) 

e Chronic dacryocystitis with common 
canalicular block—canaliculocystorhi- 
nostomy 

e Chronic dacryocystitis with block in the 
canaliculi—conjunctivo-canaliculo- 
cystorhinostomy—insertion of Lister’s 
Jones tube 

e Chronic dacryocystitis with external 
fistula—fistulectomy with dacryocysto- 
rhinostomy. 


Dacryocystectomy 

Dacryocystectomy (DCT) is a surgical pro- 
cedure where the lacrimal sac is removed 
completely. 


Indications 


e Elderly, debilitated patient with shrunk- 
en and fibrosed sac 

e Tumors or chronic granulomatous in- 
flammations of sac such as tuberculo- 
sis, where sac has to be removed 

e Nasal contraindications, e.g. atrophic 
rhinitis. 

Dacryocystectomy leaves the patient 
with watering for the rest of his/her life as 
the entire sac is removed, but it prevents 
recurrent infections thus making the eye 
safe for any intraocular surgeries. 


Dacryocystorhinostomy 
Dacryocystorhinostomy (DCR) is a surgical 
procedure, which re-establishes the lacri- 
mal drainage by connecting lacrimal sac 
to middle meatus of nose by making an os- 
tium between lacrimal sac and nose (made 
by removing the lacrimal bone). 


Work up/Investigations before 

dacryocystorhinostomy (DCR) 

e Lacrimal syringing test 

e ENT examination to rule out nasal con- 
traindications 

e Systemic investigations such as blood 
pressure measurement, blood sugar ex- 
amination, bleeding time, clotting time, 
HIV, HBsAg, ECG. 

Indications 


DCR is the surgery of choice except for the 
indications mentioned in DCT. 


Types of DCR 


Lacrimal sac can be approached by three 

routes: 

e ‘Through canaliculi—canalicular DCR 
(LASER DCR) 

e ‘Through skin over lacrimal sac area— 
external DCR 

e Through nose—nasal DCR (endonasal 
DCR). 

Anesthesia for DCR 


Usually it is done under local anesthesia. 

Local anesthesia is given by: 

e Infiltration of the anesthetic agent 
along the skin incision over the lacrimal 
sac area 

e Infratrochlear nerve block by inserting 
needle below trochlea 

e Infraorbital nerve block by inserting the 
needle at the junction of inferior orbital 
margin with anterior lacrimal crest 

e Anesthesia of nasal mucosa by packing 
nose with a gauze piece moistened with 
4% lignocaine. 
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Steps of DCR 


a. Nasal package: Nose is packed with ster- 


Complications of DCR 


a. Hemorrhage from injury to angular vein 


ile gauze soaked in 4% lignocaine and 
adrenaline. 


or nasal mucosa is the most common in- 
traoperative complication. 


__ A straight vertical or curved incision is b. Blockage of anastomosis resulting in fail- 
andeuithin Sq ae iere anon ees ure of the surgery is the most common 
, late postoperative complication. 
medial to the inner canthus to avoid 
damage to angular vessels. 21. How do you treat failed DCR? 


. Skin and fibers of orbicularis oculi are 
dissected to expose medial palpebral lig- 
ament. Below the medial palpebral liga- 
ment lies the lacrimal sac. Lacrimal sac 
is separated from medial wall and floor 
to expose the lacrimal fossa. The anterior 
lacrimal crest and the bone from the lac- 
rimal fossa are removed. 

. Bowman’s probe is introduced into the 
lacrimal sac and the sac is incised in an 
H-shaped manner to create two flaps. 

. A vertical incision is made in the nasal 
mucosa to create anterior and posterior 
flaps. 

. The posterior flaps and anterior flaps are 
sutured respectively. 

. The medial canthal tendon is resutured 
to periosteum and the skin incision 
closed with interruptured sutures. 


Failed DCR is treated by: Repeat DCR 
DCR with artificial implants such as 
Pawar implant to prevent the closure of 
the ostium 

Lester Jones tube insertion. 


22. What is a lacrimal sac tumor? 


Lacrimal sac tumors usually masquerade 


as chronic dacryocystitis; hence high index 
of suspicion is required for early diagnosis 
of lacrimal sac tumors. 


Malignancy should be suspected in pa- 


tients presenting with: 


Firm and non-compressible mass 
above the medial palpebral ligament 
Presence of epistaxis or blood-stained 
tears 

Cervical lymphadenopathy 

Presence of ulceration over the lacrimal 
sac mass. 
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CHALAZION 


Subacute or chronic non-suppurative inflammation of meibomian gland is called chalazion. It is 
also called tarsal cyst or meibomian cyst. 


Chalazion is more common in people with poor facial hygiene with habits of rubbing of eyes 
with dirty fingers. 


CASE PROFORMA (Box 4.6) 
Box 4.6: Proforma for chalazion 
Biodata 
Here is a male/female patient aged about.............. VCADS tadalues by occupation, hailing from... 
Presenting Complaints 
His/Her presenting complaints are swelling in eyelid SINCE... months/years. 


Chalazion is the most common nodular swelling of the eyelids. 


History of Presenting Illness 
He/She was apparently normal... months/years back. He/She noticed painless swelling in upper/lower 
eyelid of right eye (RE)/left eye (LE)/both eyes (BE) insidious in onset, gradually progressive/stationary in 
nature. Initially it was of the size Of ADOUL.....ssssn mm, now it has progressed to the present size. 
Associated Features 
> Pain 
Redness 
- Watering 
Discharge 
Diminution of vision. 


Pain, redness, watering are features of inflammation seen in internal hordeolum and external hordeolum, 
which have to be differentiated from chalazion, which is painless in nature (Table 4.4). 

Secondary infection of a chalazion leads to formation of internal hordeolum which presents with pain, 
redness. Discharge is seen when external/internal hordeolum ruptures or when associated with lid abscess. 
Diminution of vision is rarely seen in chalazion when seen it is either because of mechanical ptosis or due to 
astigmatism because of upper lid chalazion pressing on the cornea. 


Ocular History 
He/She is/was wearing spectacles for (choose one among three): 
Near vision 
Distance vision 
Both. 
He/She give history of similar complaints/no history of similar complaints. 


Chalazion is more common in people with refractive errors, diabetes. It can recur after incision and curettage 
if the contents are not completely removed. 


Past History 
He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive. 


Chalazion is more common in diabetics, immunocompromised individuals. 


Family History 
Not significant. 
Personal History and Socioeconomic History 
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Table 4.4: Differences between stye, internal hordeolum and chalazion 









Internal hordeolum 


Definition Acute suppurative | Chronic non-suppurative | Acute suppurative 
inflammation of gland of | inflammation of meibomian gland inflammation of 
Zeiss or Moll meibomian gland 

Etiology Staphylococcus aureus Blockage of the ducts of the | Staphylococcus aureus 

meibomian gland 

Clinical Painful swelling Painless swelling away from the } Painful swelling away from 

features involving the eyelid eyelid margin pointing toward the | the eyelid margin pointing 
Margin pointing conjunctival side toward the conjunctival 
towards the skin side side 

Treatment | Medical management | Intralesional injection of steroids or | Medical management by 
by antibiotics incision and curettage is required antibiotics 

CASE DISCUSSION b. Papilloma: Benign tumor of the eyelid 


1. How to diagnose chalazion? 
Ocular examination 


Chalazion presents as painless slowly 
growing firm nodular mass in the tarsal 
plate away from the lid margin pointing 
towards the conjunctival side (rarely it can 
point towards skin side) (Figs 4.40A and B). 

Internal hordeolum presents as acute, 
painful swelling away from the lid margin 
pointing towards the conjunctival side. 

External hordeolum presents as acute, 
painful swelling at the lid margin pointing 
towards the skin side. 


Chalazion has to be described under the 
headings: 

Site 

Size 

Shape 

Skin over the swelling 

Pointing towards conjunctival side/skin 
side. 


Differential diagnosis 

a. Xanthelasma: Yellow plaques on the skin 
of the eyelids due to deposition of lipids, 
which may be associated with high-cho- 
lesterol level. 


presents as pedunculated lesion. 

c. Sebaceous gland carcinoma/Meibomian 
gland carcinoma—rare tumor arising 
from the meibomian gland. 

d. Internal hordeolum: Suppurative in- 
flammation of meibomian gland and as- 
sociated with inflammatory symptoms. 





Figs 4.40A and B: Chalazion. A. Swelling away from 
the lid margin with absence of inflammatory signs; 
B. Chalazion is pointing towards the conjunctival side. 


e. External hordeolum: Suppurative in- 
flammation of gland of Zeiss or Moll, 
presents towards skin side and associ- 
ated with inflammatory symptoms. 


2. What is the etiology of chalazion? 


a. Chronic blepharitis and meibomianitis. 

b. Uncorrected refractive errors leading to 
eyestrain. 

c. Bad habits such as rubbing of eyes with 
dirty fingers. 

d. Diabetes mellitus and other immuno- 
compromised states. 


3. What is the pathology of chalazion? 


Histopathologically chalazion is lipogranu- 
lomatous inflammation with histological 
picture showing inflammatory cells sur- 
rounding the areas of lipid indicated by clear 
spaces (Fig. 4.41). 


4. What are the complications of chalazion? 


a. Cosmetic disfigurement. 

b. Secondary infection leading to formation 
of internal hordeolum and progression 
to preseptal orbital cellulitis. 







Blockage of the duct of the meibomian gland by 
chronic inflammation caused by low-virulence organisms 
Accumulation of lipid secretions 
Mucosal irritation by the lipids resulting in lipogranulomatous 
inflammation 
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c. Mechanical ptosis by large chalazion in- 
volving upper eyelid. 

d. Diminution of vision secondary to astig- 
matism caused by pressure over cornea 
by large chalazion of the upper eyelid. 

e. Calcification. 


5. What is marginal chalazion? 


Chalazion presenting at the lid margin be- 
cause of extension via the meibomian ducts 
is called marginal chalazion. 


6. What is burst chalazion? 


Chalazion, which ruptures and opens on the 
conjunctival side mimicking conjunctival 
granuloma is called burst chalazion. 


7. What is the treatment of chalazion? 


a. About one fourth of the chalazion cases 
undergo spontaneous resolution when 
they are small. These patients require hot 
compression and digital massage to the 
eyelid margin to open the blocked ducts 
of the glands. 

b. Intralesional injection of long-acting 
steroid such as triamcinolone acetate, 


which acts by reducing inflammation. 







Fig. 4.41: Pathogenesis of chalazion 
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c. Incision and curettage of the chalazion 
is required for large chalazion. After lo- 
cal infiltration of the lignocaine vertical 
incision is put on the conjunctival side 
and the cheesy material is scooped out. 
The incision has to be put vertically to 
avoid damage to the ducts of the neigh- 
boring glands. 


Work up of patient with chalazion 
a. Look for refractive error and chronic 
blepharitis, correct it if present. 
b. Urine sugar/RBS to screen for diabetes. 
c. Bleeding time and clotting time since 
incision and curettage for chalazion in- 
volves incision on the conjunctiva. 


Incision and curettage 


Anesthesia: Topical 4% xylocaine eyedrops 
are instilled to the conjunctival sac, skin 
above the swelling is infiltrated with 2% xy- 
locaine and chalazion clamp is applied. 

Vertical incision is made on the con- 
junctival side to avoid injury to the neigh- 
boring meibomian ducts (incision has 
to be made on the conjunctival side as 
chalazion usually presents toward con- 
junctival side and conjunctival incision 
prevents scar, which may be seen in skin 
incision). 

The contents of the chalazion (cheesy 
material) are curetted out with a chala- 
zion scoop. Antibiotic eye ointment is ap- 
plied and a pressure bandage is applied for 
about 3 hours for hemostasis. 


8. What is the treatment of internal hor- 
deolum? 
Treatment is mainly conservative including 
hot fomentation, topical antibiotics, oral an- 
tibiotics and anti-inflammatory drugs. 


9. What is recurrent chalazion/multiple 
chalazion? 
They are common in patients with posterior 
blepharitis or meibomianitis or in patients 
with poor lid hygiene. 

In elderly patients it may be masquerade 
syndrome of sebaceous gland carcinoma. 
Uncontrolled diabetics and those with im- 
munodeficiency can have recurrent chala- 
zion or multiple chalazia. 


Meibomian gland carcinoma 

It is third most common malignant tumor 
of the eyelid accounting for 1-5% of all ma- 
lignant lid tumors. It is a highly aggressive 
tumor seen in elderly females and it is char- 
acterized by high rate of local recurrence, 
regional and distant metastases. More in- 
cidences are seen in individuals with prior 
radiation therapy. 

The diagnosis of meibomian gland car- 
cinoma is usually missed in the initial stages 
as it simulates chalazion or chronic blepha- 
ritis. SGC should be suspected in elderly 
patients diagnosed with chalazion, when 
chalazion is associated with features such 
as madarosis and destruction of meibomian 
gland orifices and recurrence after incision 
and curettage for more than three times. 
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PTERYGIUM conjunctiva characterized by proliferation 
of subconjunctival tissue as a triangular 
The word Pterygium is derived from fleshy mass to invade the cornea involving 


Greek word pterygos meaning wing. Pte- the Bowman’s membrane and the superfi- 
rygium is a degenerative condition of the cial stroma. 


CASE PROFORMA (Box 4.7) 
Box 4.7: Proforma for pterygium 
Biodata 
Here is a male/female patient aged about............ VOAIS, sssssssesee by occupation, hailing from.......... 


Pterygium is a common degenerative condition of conjunctiva seen in middle aged and elderly people. It is 
most common in people living in hot climates. 


Presenting Complaints 
His/Her presenting complaints are: 
« Growth in right eye (RE)/left eye (LE)/both eyes (BE) since............ months/years. 


Most of the times patient may not come to hospital because of pterygium as it is asymptomatic except for 
cosmetic intolerance, unless it causes one of the symptoms: 

Inflamed pterygium causing pain, redness and watering 

Diminution of vision due to: 

— Astigmatism because of encroachment to cornea 

— Encroachment of pupillary area. 


History of Presenting Illness 
He/She was apparently normal........... months/years back. He/She noticed growth in RE/LE/BE insidious in 
onset gradually progressive/stationary in nature on nasal side/temporal side. 


History has to be asked to rule out complications of pterygium such as inflammation of pterygium and visual 
disturbances to assess the growth of pterygium to know whether it is progressive or atrophic. 


Ocular history 
He/She is/was wearing spectacles for (choose one among three): 
Near vision 
Distance vision 
Both. 
He/She gives history of surgery/no history of surgery to RE/LE/BE for similar complaints. 


Recurrence of pterygium is the most common complication after pterygium excision 
Recurrence rate is 30-50%. 


Past history 
He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive. 
Family History 
Not significant. 
Personal History and Socioeconomic History 
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CASE DISCUSSION 


1. How to diagnose pterygium? 


Ocular examination 

Pterygium has to be addressed as growth 
during examination and should be examined 
under: 


e Site 
e Size 
e Shape 
e Extent 


e Vascularization 
e Fibrous/Fleshy. 
e Encroachment of cornea: 
- Crossing limbus 
- Midway between limbus and pupil- 
lary margin 
- Upto pupillary margin 
- Crossing pupillary margin. 
Differential diagnosis (Table 4.5) 

a. Pterygium has to be differentiated from 
pinguecula, pseudopterygium, papil- 
loma and ocular surface squamous neo- 
plasia (OSSN) (Figs 4.42A and B). Pin- 
guecula appears as a yellowish nodule 
near the limbus with apex away from the 
cornea (Fig. 4.43). Papilloma and OSSN 
have lobulated appearance with sentinel 
vessel (Fig. 4.44). 

b. Inflamed pterygium has to be differenti- 
ated from episcleritis, scleritis and phlyc- 
tenular conjunctivitis. All three pres- 
ent as nodular inflammation whereas 
pterygium will have characteristic wing 
shaped or triangular appearance (Figs 
4.45A and B). 


2. What is the etiology of pterygium? 


Definite etiology is not known. Pterygium is 
known to be because of damage to limbal 
stem cells because of cumulative effect of ex- 
posure to ultraviolet radiation and dry, dusty 
and sandy weather. 

Altered limbal epithelial cells results in 
the increased production of matrix metallo- 
proteinase’s resulting in elastotic degenera- 
tion of the collagen fibers of the substantia 








Figs 4.42A and B: Ocular surface squamous 
neoplasia 


propria and destruction of Bowman’s mem- 
brane. Activation of fibroblasts and angio- 
genesis results in proliferation of the vascu- 
larized granulation tissue (refer Table 4.5). 


3. What is the pathology of pterygium? 


Pathology of pterygium is characterized by 
elastotic degeneration of the collagen fibers 
of the substantia propria of conjunctiva with 
fibrovascular proliferation of granulation tis- 
sue under the epithelium. 


4. What are the parts of pterygium? 


e Apex or head—apical part present on the 
cornea 

e Neck—limbal part 

e Body—scleral part 

e Cap—infiltrates infront of the apex. 


5. What is pseudopterygium? 


Adhesion of a fold of scarred conjunctiva to 
part of peripheral cornea or sclera following 
inflammation (refer Table 4.5). 
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Table 4.5: Difference between pterygium and pseudopterygium 


Features Pterygium Pseudopterygium 
Definition Degenerative condition Inflammatory condition 


Etiology Ultraviolet radiation, dry, dusty, sandy weather Chemical burns, trauma 


Age Middle age and elderly people Seen at any age 


Site Nasal or temporal bulbar conjunctiva in the | Seen at any meridian 
horizontal meridian 





Probe test Probe cannot be passed under the neck of the | Probe can be passed under the 
pterygium neck of the pterygium as it is 

attached only at the apex 
Treatment Treatment is by surgical excision; recurrence | Treatment is by surgical excision 


following is surgery is seen and the incidence varies | and recurrence is not seen 
according to the method of surgical excision 





‘ = Dees | 
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Fig. 4.43: Pinguecula (Note: Yellowish white triangular Fig. 4.44: Papilloma (Note: Lobulated mass with 
patch near limbus with apex away from cornea) dilated vessels surrounding the mass) 





Figs 4.45A and B: A. Episcleritis (Note: Nodular lesion away from limbus and the congestion is deep to 
conjunctiva); B. Limbal dermoid of right eye. 
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6. What is Stocker-Busaca’s line? 


Deposition of iron infront of the apex of the 
pterygium is called Stocker-Busaca’s line. 


7. Name other conditions of deposition of 
iron in cornea. 


a. Fleischer’s ring: Iron deposition seen at 
the base of the keratoconus. 

b. Hudson-Stahli’s line: Iron deposition 
seen as horizontal line in cornea at the 
junction of meeting of upper and lower 
eyelids. 

c. Ferry’s line: Iron deposition seen in front 
of filtering bleb. 

d. Coat’s ring: Iron deposition seen in rust 
ring, left after removing corneal foreign 
body. 


8. What are the stages or types of pterygium? 


a. Progressive pterygium: It presents as 
thick fleshy vascular with infiltrations in 
front of the head of the pterygium (cap of 
the pterygium) (Figs 4.46A to C). 

b. Atrophic pterygium: It presents as thin, 
attenuated fold with little vascularization 
and infiltrations in front of the head of 
the pterygium (cap) is absent. 


9. What are the indications for excision of 
pterygium? 

a. Optical: Pterygium causing diminution 
of vision either due to corneal astigma- 
tism or due to obstruction of the visual 
axis. 

b. Cosmetic: For cosmetic reasons. 

c. Therapeutic: Recurrent inflammation of 


pterygium. 
10. What are the complications of pterygium? 


e Recurrent inflammations (inflamed pte- 
rygium) causing recurrent episodes of 
pain, redness, etc. 

e Cystic degeneration (Fig. 4.47) 

e Neoplastic change to epithelioma and fi- 
brosarcoma (very rare complication). 
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Figs 4.46A to CC: Progressive pterygium. 
A. Encroaching up  to_- pupillary margin; 
B. Encroaching up to midpupillary area. C. Crossing 
pupillary area. 





11. Describe the treatment for pterygium. 


Surgical excision is the treatment of choice 

for pterygium. The various methods of pte- 

rygium excision are as follows. 

Simple pterygium excision 

e Simple pterygium excision with primary 
closure of the conjunctiva 

e Pterygium excision with bare sclera 
technique. 


Pterygium excision with grafting 

e Pterygium excision with free conjunctival 
graft 

e Pterygium excision with amniotic mem- 
brane graft 

e Pterygium excision with mucous mem- 
brane graft 

e Pterygium excision with limbal conjunc- 
tival graft 

e Pterygium excision with rotational con- 
junctival graft 

e Pterygium PERFECT—Pterygium Exten- 
sive Removal Followed by Extended Con- 
junctival Transplant. 


Surgeries to prevent 

recurrence of pterygium 

Pterygium recurrence is attributed to the fact 
that pterygium is due to altered limbal stem 
cells, which continue to proliferate result- 
ing in recurrence. The recurrence rate is in 
the range of 30-50%. It is highest with simple 
pterygium excision by bare sclera technique 
and least with limbal conjunctival grafting as 
in the latter method altered stem cells are re- 
placed by normal ones. 

McReynolds operation 

Transplantation of the head of the pterygium 
under bulbar conjunctiva. This will change 
the direction of pterygium in which it grows 
thereby prevents corneal encroachment, but 
cosmetically it may not be acceptable. 

Other methods 


a. Pterygium excision with adjunct antime- 
tabolites: 
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e Thiotepa eyedrops four times daily for 
6 weeks 
e Mitomycin C (0.02%) applied topically 
to the bare sclera during surgery. 
b. Pterygium excision with beta irradiation. 
c. Treatment of pterygium encroaching 
the pupillary area of cornea: Surgi- 
cal excision of pterygium is followed 
by treatment of the residual opacity. 

Residual corneal opacity is treated by 

phototherapeutic keratectomy or la- 

mellar keratoplasty. 

Pterygium cannot be removed without 
leaving scar on the cornea, as it involves 
Bowman’s membrane. Any lesion, which in- 
volves Bowman’s membrane will leave scar. 
The scar left behind depending on the den- 
sity requires phototherapeutic keratectomy 
or lamellar keratoplasty. 


12. What is recurrence of pterygium? 


Recurrence of pterygium is the most com- 

mon complication after pterygium excision: 

e Recurrence rate is 30-50% 

e Bare sclera excision has got maximum 
recurrence rate 

e Pterygium excision by other methods 
has got relatively less recurrence rates 

e Pterygium excision with limbal conjunc- 
tival graft has got least recurrence rate. 


13. What are the causes for recurrence of 
pterygium? 

Recurrence of pterygium is because of pro- 

liferation of granulation tissue, as the con- 

junctiva is incised during excision of pte- 

rygium. 

Recent hypothesis for recurrence of pte- 
rygium is regarded as due to problem in the 
stem cells, present in the limbal area and be- 
cause of proliferation of these stem cells pte- 
rygium recurs (i.e. why pterygium excision 
with limbal conjunctival grafting, which re- 
places these damaged stem cells has got least 
amount of recurrence). 
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14. Describe the measures to prevent recur- 
rence of pterygium. 


Application of antimetabolites: 

e ‘Thiotepa eyedrops four times daily for 
6 weeks, concentration used is 1:2,000 

e Mitomycin C (0.02%) applied locally 
during surgery 

e Beta radiation. 

Mitomycin C 

Mitomycin C is an antibiotic antimetabolite. 

Mechanism of action: Affects deoxyribo- 

nucleic acid (DNA) synthesis by preventing 

cross linking between adenine and guanine. 


Dosage: 0.02%. 


Uses: As follows: 

e For local application during pterygium 
surgery to prevent recurrence 

e Forlocal application during trabeculec- 
tomy to prevent failure. 


Complications: As follows: 

e Mitomycin C is toxic to corneal endo- 
thelium, inadvertent entry into ante- 
rior chamber leads to corneal decom- 
pensation 

e Scleral necrosis 

e Conjunctival wound leak causing over 
filtration leading to hypotony maculop- 
athy following its use in trabeculectomy. 


15. Why pterygium is more common on nasal 
side? 


Pterygium is more common on nasal side 
(Fig. 4.48) compared to temporal side be- 
cause of: 

a. More exposure of nasal conjunctiva to 
sunlight compared to temporal con- 
junctiva because of reflection of light 
rays from nasal bones. 

b. Because the collection of tears in medi- 
al canthus and waste products, which 
are carried along with tears stay in the 
nasal side for more time there by irri- 
tating the nasal conjunctiva more than 
temporal conjunctiva. 





Fig. 4.48: Cataract with nasal pterygium 


16. Describe pterygium surgery. 


Work up/Investigations for 

pterygium surgery 

Systemic investigations such as measure- 
ment of blood pressure, blood sugar, 
human immunodeficiency virus (HIV), 
hepatitis B surface antigen (HBsAg), elec- 
trocardiography (ECG), bleeding time and 
clotting time. 


Anesthesia for pterygium surgery 
Pterygium excision is usually done under 
topical anesthesia with 4% Lignocaine and 
infiltration of anesthesia (2% Lignocaine) 
into the pterygium. 

It can also be done under sub-Tenon’s 
anesthesia or peribulbar anesthesia partic- 
ularly when conjunctival graft is planned. 


Procedure of pterygium excision 
After anesthesia eye is painted and draped. 

Pterygium head is detached/dissected 
from the cornea. Body of the pterygium 
is separated from the surrounding con- 
junctiva, Tenon’s tissue and it is cut taking 
precaution not to injure horizontal rectus 
muscle. 

The next step depends on the type of sur- 
gery planned such as in pterygium excision 
with antimetabolites. Antimetabolites are 
applied to the bare sclera, conjunctival graft 
taken from the superotemporal conjunc- 
tiva is sutured to cut ends of the conjunctiva 


Contd... 


Contd... 


in pterygium excision with free conjuncti- 
val graft, limbal conjunctiva is sutured to 
cut ends of conjunctiva in pterygium exci- 
sion with limbal conjunctival graft. 


Complications of pterygium surgery 


Intraoperative 


Bleeding from conjunctival vessels 
Injury to surrounding structures such 
as corneal perforation, scleral perfo- 
ration and injury to horizontal rectus 
muscles 


Postoperative 


Corneal opacity is usually seen following 
pterygium excision as it usually invades 
deeper than Bowman’s membrane 
Recurrence of pterygium is the most 
common complication 
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Diplopia due to restriction of ocular 
movements because of formation of 
adhesions 

Suture granuloma and cyst formation 
Scleral thinning and necrosis particu- 
larly when antimetabolites are used. 


Postoperative regimen after 
pterygium excision 


Milder topical steroids such as fluo- 
rometholone or dexamethasone with 
topical antibiotics to prevent second- 
ary bacterial infection used four to six 
times for about 4 weeks (steroids have 
to be used carefully because of the pres- 
ence of corneal epithelial defect, which 
is made by detaching/dissecting the 
head of the pterygium from cornea) 
Artificial tears used four to six times for 
about 2 weeks. 
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CORNEAL ULCER 


Corneal ulcer or ulcerative keratitis is defined as inflammation of cornea characterized by dis- 
continuity in the continuity of the overlying epithelium associated with necrosis of surround- 
ing tissue. 


CASE PROFORMA (Box 4.8) 


Box 4.8: Proforma for corneal ulcer 


Biodata 
Here is a male/female patient aged about............ VOAIS, ssscssceee by occupation, hailing from... 


Important Facts 

Corneal ulcer is more common in: 
Males 
Agricultural workers 
Rural population. 


Presenting Complaints 


His/Her presenting complaints are pain, redness and watering in right eye (RE)/left eye (LE) since............. days. 
History of Presenting Illness 
He/She was apparently normal............ days back. He/She noticed pain, redness and watering in RE/LE. 
Pain has to be evaluated further under the headings: 
Onset 
Nature 
Aggravating factors and relieving factors, if any. 
Associated Features 
Photophobia 


Blurring of vision/Diminution of vision 
Whitish/Grayish white/Yellowish white lesion noticed in the eye on the cornea. 


Corneal ulcer (ulcerative keratitis) is a inflammatory condition, hence all the features of inflammation are seen: 
Rubor: Redness 
Dolor: Pain 

- Tumor: Swelling/Edema of the eyelids 
Functio laesa: Diminution of vision/blurring of vision 


Pain is due to effects of bacterial toxins on the nerve endings, irritating the nerve endings causing pain 
Photophobia is due to stimulation of nerve endings 

Diminution of vision is due to corneal edema/corneal haziness because of inflammation 

Most of the cases of corneal ulcer follow trauma/fall of foreign body 

Bacterial corneal ulcers usually follow as secondary infection of epithelial defects of cornea, which can be 
seen as a result of ocular trauma, ocular burns, corneal edema, corneal surgery, etc. 

Fungal corneal (filamentous keratomycosis) ulcer usually follows trauma with vegetative matter 

Fungal corneal ulcer due to Candida is commonly encountered in patients with low-ocular immunity or 
low-systemic immunity 

Immunologically compromised patients are at high risk of herpetic infections, i.e. viral keratitis 

Contact lenses are leading predisposing factor for Acanthamoeba keratitis. 


History of trauma/No history of trauma (if history of trauma is present) 
Nature and mode of trauma. 


Contd... 
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CONTIG 


- When history of trauma is present, its nature has to be enquired 
Risk factors for development of corneal ulcer have to be evaluated in history: 
— Ocular factors: Ocular trauma, ocular burns, corneal surgery, contact lens usage and dry eye 
— Systemic factors: Old age, infancy, immunosuppressive therapy, immunocompromised state, drug 
addiction, malignancies and malnutrition. 


Ocular History 
He/She is/was wearing spectacles for (choose one among three): 
— Near vision 
— Distance vision 
— Both. 
He/She give history of surgery/no history of surgery to RE/LE 
He/She give history of using eyedrops. 
Corneal ulcers follow use of steroid eyedrops because of decrease in immunity 
Use of antibiotics may disturb symbiosis between the bacteria and fungi making the facultative organisms 
pathogenic 
- Viral corneal ulcers usually have history of recurrence. 


Past History 
He/She is a known diabetic on treatment/not a known diabetic 
He/She is a known hypertensive on treatment/not a known hypertensive. 


Fungal corneal ulcers are common in: 
Diabetics 
Immunocompromised states 
Immunosuppressive therapy. 
Family History 
Significant/Not significant. 
Personal History 
Diet 
Appetite 
Habits. 
Socioeconomic History 
He/She belongs to: 
Upper class 
Middle class 
Lower class. 
Corneal ulcer is more common in low socioeconomic status because of more incidence of trauma, malnutrition. 


e Size 
CASE DISCUSSION » Depth 
e Color and appearance 
1. How to diagnose corneal ulcer? « Association with hypopyon. 

Ocular examination 2. Mention the etiology of corneal ulcer. 
Corneal ulcer has to be examined under the 
following headings: Infective causes 
e Site of corneal ulcer in relation to the lim- a. Bacteria including gram-positive cocci 

bus and pupil (e.g. staphylococci, streptococci), gram- 


e Shape positive bacilli (e.g. Corynebacterium, 
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Listeria, Actinomyces), gram-negative 
bacilli (e.g. Pseudomonas, Proteus, Hae- 
mophilus), gram-negative cocci (e.g. 
Neisseria gonorrhoeae). 


. Fungi including filamentous such as Fu- 


sarium, Aspergillus, Cephalosporium, 
Penicillium, yeasts and fungi such as 
Candida and Cryptococcus. 


. Viruses including herpes simplex, Vari- 


cella zoster. 
Protozoa including Acanthamoeba. 


Non-infective causes 


da. 


b. 


Trauma including chemical injury, me- 
chanical injury. 

Neurological, i.e. neurotrophic keratitis 
(fifth nerve lesion), neuroparalytic kera- 
titis (seventh nerve lesion). 


. Immunological diseases such as collagen 


vascular disorders and Mooren’s ulcer. 


. Dermatological lesions, i.e. rosacea, 


pemphigoid. 


e. Nutritional, i.e. keratomalacia. 
. Post infectious, i.e. metaherpetic kera- 
titis. 


aaa) 


3. What are the stages of corneal ulcer? 


e Stage of infiltration (Fig. 4.49A) 
e Stage of ulceration (Fig. 4.49B) 
e Stage of regression (Fig. 4.49C) 
e Stage of healing (Fig. 4.49D). 


4. Name the bacteria that can penetrate in- 
tact corneal epithelium. 


e Neisseria gonorrhoeae 

e Corynebacterium diphtheriae 
e Listeria monocytogenes 

e Haemophilus influenzae. 


Fungi cannot penetrate intact corneal 


epithelium, but they can penetrate intact 
Descemet’s membrane and endothelium, 
hence hypopyon in case of fungal corneal 
ulcer is not sterile, i.e. fungi can be seen in 
anterior chamber. 





Stages of corneal ulcer. A. Stage of infiltration; B. Stage of ulceration; C. Stage of 
regression; D. Stage of healing. 


5. What are the predisposing factors for bac- 
terial corneal ulcer? 


Cornea has got defense mechanisms to pre- 
vent infections. The defense mechanisms in 
cornea are: 

a. Protective action of the eyelids, antimi- 
crobial activity of tear film due to pres- 
ence of lysozymes, immunoglobulins and 
presence of intact corneal epithelium. 

b. Disruption of these normal defense mech- 
anisms predisposes to infection of cornea 
as occurring in the following conditions. 

c. Damage to corneal epithelium as caused 
by vitamin A deficiency, corneal edema, 
exposure keratopathy, loss of corneal 
sensation, use of topical steroids. 

d. Corneal abrasions caused by injury 
to cornea and contact lens associated 
trauma. 

e. Diseases of eyelids such as entropion 
leading to repeated corneal erosions, 
ectropion and lagophthalmos leading to 
exposure keratopathy. 

f. Diseases affecting tear film such as dry eye. 


6. What is hypopyon corneal ulcer or ulcus 
serpens? 


The characteristic corneal ulcer produced by 
pneumococcus is called hypopyon corneal 
ulcer. The ulcer caused by pneumococcus 
creeps over cornea in a serpiginous fashion 
and associated with a hypopyon and it is 
called hypopyon corneal ulcer or ulcus ser- 
pens. It is seen commonly in old debilitated 
patients and alcoholics. The source of infec- 
tion is usually chronic dacryocystitis. 


Hypopyon corneal ulcer 
The ulcer creeps over cornea in a serpiginous 
fashion and hence called ulcus serpens. 

The ulcer is usually greater at the edges 
and the ulcer spreads on one side and at 
the other side, cicatrization may be seen. 

Severe iridocyclitis with hypopyon is 
usually seen. 
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Corneal ulcer with hypopyon 

Corneal ulcer associated with hypopyon 
due to other organisms such as Pseudo- 
monas, gonococci, staphylococci, strepto- 
cocci, fungi are included in this list. These 
ulcers would not show the characteristic 
features of hypopyon corneal ulcer caused 


by Pneumococcus as described above. 


Hypopyon 

Collection of pus (inflammatory exudates 
consisting of predominantly leukocytes) in 
anterior chamber is called hypopyon. Hypo- 
pyon is because of associated iritis (caused 
by toxins causing corneal ulcer) causing out- 
pouring of leukocytes from the vessels, which 
gravitate and collect at the bottom of the an- 
terior chamber as hypopyon. 

Bacteria cannot penetrate corneal en- 
dothelium, hence hypopyon in case of 
bacterial corneal ulcer is sterile. Fungi 
can penetrate intact corneal endothelium, 
hence hypopyon in case of fungal corneal 
ulcer is not sterile. 


7. What are the sources of infection for cor- 


neal ulcer? 


a. Exogenous route is the commonest mode 
of infection. The infection may be ac- 
quired from external injuries with infect- 
ed vegetative matter or foreign bodies. 

b. The infection may be acquired by contig- 
uous spread from the neighboring struc- 
tures such as conjunctiva, sclera, uveal 
tract. 

c. Endogenous route is rarely seen because 
of avascularity of cornea. 


8. What are the complications of corneal ulcer? 


a. Ectatic cicatrix: It results because of 
spreading of the infection resulting in 
sloughing and thinning of the cornea, 
which bulges out because of influence of 
intraocular pressure. 

b. Descemetocele: It is the herniation of 
Descemet’s membrane as a transparent 
vesicle through the floor of the corneal 
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ulcer. It is because of deeper penetration 
of the corneal ulcer and the resistance 
offered from Descemet’s membrane. It 
may rupture leading to perforated cor- 
neal ulcer. 

c. Perforated corneal ulcer: It is because of 
penetration of the corneal ulcer involv- 
ing the full thickness of cornea. It results 
because of rupture of descemetocele be- 
cause of minimal trauma or because of 
sudden exertion leading to increase in 
intraocular pressure. 

d. Anterior staphyloma: It is abnormal 
protrusion of uveal tissue through weak 
outer coat of the eyeball. It occurs sec- 
ondary to localized or diffuse thinning 
of the outer coat of the eyeball, cornea or 
sclera. The uveal tissue, which lies below 
the cornea or sclera bulges out leading to 
staphyloma. 

e. Endophthalmitis: It occurs in case of 
high virulence of the causative organ- 
ism because of extension of infection to 
involve the inner coats and cavities of 
the eye. 

f. Panophthalmitis: It also occurs in case of 
high virulence of the causative organism 
because of extension of infection to in- 
volve the all the three coats and cavities 
of the eye. 

g. Secondary glaucoma: It is because of 
inflammatory exudates blocking the tra- 
becular meshwork. 

h. Corneal opacity: It is the end result of 

healing of corneal ulcer. The grade of 

corneal opacity depends on the depth of 
penetration of the ulcer. 


9. What are the complications of perforated 
corneal ulcer? 


a. Iris prolapse: In case of small perfora- 
tions, iris can plug the perforated site 
leading to adherent leukoma after heal- 
ing of the corneal ulcer. In case of big- 
ger perforations, it can lead to anterior 
staphyloma. 


b. Extrudation or anterior dislocation of the 
lens because of sudden anterior move- 
ment of the iris lens diaphragm. 

c. The intraocular extension of infection 
leading to endophthalmitis or panoph- 
thalmitis. 


10. Describe the work up of a patient with cor- 


neal ulcer. 


Detailed history regarding mode of onset of 


the ulcer: 

e General physical examination to know 
any systemic predisposing factors such 
as diabetes, immunodeficiency and 
malnutrition 

e Ocular examination to rule out infec- 
tion of the surrounding structures such 
as conjunctivitis, chronic dacryocystitis 
(lacrimal syringing is mandatory in all 
cases of corneal ulcer) 

e Slit-lamp examination of corneal ulcer 
after staining with 2% fluorescein to 
look for the morphology of the ulcer. 


Laboratory investigations 

e Blood sugar/Urine sugar to rule out dia- 
betes 

e Corneal scraping and Gram staining, Gi- 
emsa staining, KOH mount, culture on 
blood agar, Sabouraud’s dextrose agar. 


11. Describe the morphological characters of 


corneal ulcers (Table 4.6). 


Bacterial corneal ulcer 

Gram-negative bacilli such as Pseudomo- 
nas are known to produce corneal ulcers 
with rapid necrosis, presenting as slough- 
ing corneal ulcer. Presence of greenish yel- 
low mucopurulent discharge is typical of 
pseudomonas infection. 

Gram-positive cocci such as staphylo- 
cocci are known to produce localized oval 
or round grayish white ulcer with distinct 
margins. 


Contd... 
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Fungal corneal ulcer (DEFGHI) (Figs 
4.50A to C) 


Dry looking 

Elevated margins 

Feathery finger-like extensions 

Grayish white in color 

Big Hypopyon 

Immune ring and independent satellite 
lesions. 


Viral corneal ulcer 


Herpes simplex—dendritic ulcer with 
markedly reduced corneal sensation 
Herpes zoster—pseudodendritic ulcer 
with characteristic vesicular skin le- 
sions not crossing the midline. 
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Acanthamoeba corneal ulcers 

These are usually seen as a complication of 
contact lens wear present as multiple stro- 
mal infiltrates with severe pain because of 
radial keratoneuritis. 


12. What is the treatment protocol for corneal 
ulcer? 


Non-specific treatment 

a. Cycloplegic agents such as atropine 1% 
eye ointment, homide eyedrops or cyclo- 
pentolate eyedrops. 

b. Oral anti-inflammatory drugs such as di- 
clofenac sodium, ibuprofen, etc. for relief 
from pain and for treatment of associat- 
ed inflammatory symptoms. 


Table 4.6: Differences between bacterial, fungal and viral corneal ulcers 








Features | Bacterial =| Fungal Viral 

Etiology Corneal Injury by vegetative Close contact with infected individuals 
epithelial defect, | matter, animal tail, etc. 
ocular infections | Immunocompromised state 

Signs Symptoms = S10ns. >) mekonls Symptoms = Signs 
Signs 

Ulcer Yellowish white | Grayish white with Dendritic pattern 
to grayish white | dry look, feathery 
with wet look extensions and elevated 

hypopyon 


Keratic 
precipitates 


Recurrences 


Steroids 


Immune ring 


Contraindicated | Contraindicated 





Sterile and | Nonsterile and stationary Rarely seen 

mobile 

Not seen Not seen Common 
(KPs) 


Contraindicated in infective epithelial 
keratitis; indicated in disciform keratitis 
and zoster ophthalmicus 


Uncommon Common May be seen 


Skin lesions 


Diagnosis 


Culture and |} Culture and sensitivity PCR, ELISA, etc. 
sensitivity 
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Figs 4.50A to C: Fungal corneal ulcer (Note: Corneal 
ulcer with features suggesting fungal etiology such 
as dry, elevated, grayish white, feathery extensions, 


hypopyon). 


Specific treatment 
Treatment depends on the cause of corneal 
ulcer, i.e. bacteria, fungi, virus, etc. 


Bacterial corneal ulcer 


Specific treatment is by use of topical anti- 
biotics in the form of eyedrops and eye oint- 
ments. Broad-spectrum antibiotic eyedrops 
are started initially and later the antibiotic 
eyedrops are replaced by specific antibiotics 


according to the culture and sensitivity re- 
port. The eyedrops are instilled as frequently 
as half hourly depending on the severity of 
the ulcer. Usually, fortified preparations of 
the eyedrops are preferred over the commer- 
cially available preparations. The commonly 
used fortified preparations are fortified to- 
bramycin 14 mg/mL, fortified cefazolin 75 
mg/mL, fortified ceftriaxone 50 mg/mL and 
commercially available preparations contain 
less concentration of the antibiotics com- 
pared to fortified preparations. 

Systemic antibiotics are indicated in pa- 
tients with total corneal ulcer, marginal cor- 
neal ulcer, perforated corneal ulcer and cor- 
neal ulcer associated with hypopyon. 


Fungal corneal ulcer 


For Fusarium keratitis 

a. Natamycin 5% eyedrops initially hourly 
and then gradually tapered. 

b. Oral fluconazole 100 mg twice a day in 
case of deep keratitis. 

c. Broad-spectrum topical antibiotic eye- 
drops, i.e. 0.3% ciprofloxacin to prevent 
secondary bacterial infection. 


For Aspergillus and Candida keratitis 
a. Amphotericin B 0.15% eyedrops. 
b. Oral fluconazole 100 mg twice a day in 
case of deep keratitis. 
c. Broad-spectrum topical antibiotic eye- 
drops to prevent the secondary bacterial 
infection. 


Viral corneal ulcer 


For herpes simplex keratitis 
a. Acyclovir 3% eye ointment five times per 
day. 
b. Broad-spectrum topical antibiotic eye- 
drops to prevent secondary bacterial in- 
fection. 


For herpes zoster keratitis 
a. Systemic acyclovir 800 mg five times per 
day. 


b. Topical acyclovir 3% eye ointment five 
times per day. 

c. Oral steroids in case of neurological 
complications such as third nerve palsy, 
iridocyclitis and scleritis. 


Acanthamoeba keratitis 


Chlorhexidine digluconate and polyhexa- 
methylene biguanide commonly used anti- 
septic agents are the first-line drugs and they 
are active against both trophozoite and cysts 
of Acanthamoeba. Propamidine isethion- 
ate and neomycin are also effective against 
Acanthamoeba: 
a. Azoles such as fluconazole, itraconazole 
are used for systemic treatment. 
b. Patients not responding to medical line 
of treatment are treated by surgical treat- 
ment in the form of keratoplasty. 


13. What is the role of atropine in the treat- 
ment of corneal ulcer? 


Atropine decreases pain by relieving ciliary 
spasm, decreases exudation by decreasing 
hyperemia, prevents formation of synechiae 
because of associated iridocyclitis, increases 
blood supply to uvea and brings more anti- 
bodies to the aqueous humor. 


14. What are the causes for non-healing cor- 
neal ulcer? 


a. Systemic causes such as uncontrolled 
diabetes mellitus, treatment with im- 
munosuppressive drugs and steroids, 
malnutrition, immunosuppressive dis- 
eases. 

b. Ocular causes such as untreated dacryo- 
cystitis, diseases of the corneal, i.e. cor- 
neal edema, corneal dystrophies, corneal 
degenerations, presence of predisposing 
factors for corneal ulceration such as 
entropion leading to repeated corneal 
erosions, ectropion and lagophthalmos 
leading to exposure keratopathy. 

c. Inadequate treatment or wrong treat- 
ment. 
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15. What is the treatment of non-healing cor- 
neal ulcer? 


a. Evaluation to look for underlying causes 
for non-healing corneal ulcer and treat- 
ment of predisposing causes if any. 

b. Treatment based on the culture and sen- 
sitivity report if not started before. 

c. Mechanical debridement of the ulcer un- 
der topical anesthesia. 

d. Cauterization of the ulcer by using ther- 
mal cautery or chemical cauterization by 
using carbolic acid. 

e. Therapeutic keratoplasty in cases not 
responding to medical line of manage- 
ment. 


16. What is the treatment of perforated corneal 
ulcer? 


a. It depends on the size of the perforation. 
b. Small perforation can be treated by tis- 
sue adhesive glues or by covering with 
bandage contact lens. 
c. Larger perforation needs tectonic kera- 
toplasty. 
d. Perforation can be prevented by taking 
precautions in the form of: 
e Lowering IOP by antiglaucoma medi- 
cations 
e Asking the patient to avoid straining 
such as sneezing, coughing violently 
e Therapeutic keratoplasty. 


17. What is atheromatous corneal ulcer? 


Degenerative corneal ulcer seen in old leu- 
komatous grade corneal opacities is called 
atheromatous corneal ulcer. 


18. What is dendritic ulcer? 


An ulcer, which is irregular with linear 
branching with knobs at the ends typically 
seen in herpes simplex epithelial keratitis is 
called dendritic ulcer. The ulcer stains prom- 
inently with fluorescein and margins stain 
with rose bengal. 
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19. What is trophic corneal ulcer? 


Inflammation of cornea secondary to de- 


generative changes in the corneal epithe- 
lium as a result of decreased cornel sensa- 
tion or drying of cornea leading to altered 
metabolic activity of the corneal epithelium 
is called trophic corneal ulcer or trophic ker- 
atitis. Trophic keratitis is of three types: 

a. Neurotrophic keratitis: Inflammation/ 
Ulceration of cornea secondary to de- 
generative changes in the corneal epi- 
thelium as a result of decreased cornel 
sensation is called neurotrophic keratitis. 

b. Exposure keratitis: Inflammation/Ul- 
ceration of cornea because of exposure 
of cornea leading to drying and desic- 
cation of corneal epithelium. 

c. Neurotrophic keratitis and Neuropa- 
ralytic keratitis: These are used inter- 
changingly for similar conditions. 
Neuroparalytic keratitis is similar to neu- 

rotrophic keratitis, the only difference being 
it includes only those causes, which lead to 
paralysis of the sensory nerve supply of cor- 
nea such as paralysis of trigeminal nerve as 
a result of surgery, trauma, neoplasms. Neu- 
roparalytic keratitis can be the first sign of 
intracranial neoplasms because of paralysis 
of trigeminal nerve caused by the tumor. 


20. What is pseudodendritic ulcer? 


An ulcer, which is broader and plaque-like, 
elevated with absence of knobbed ends seen 


in zoster keratitis is called pseudodendritic 
ulcer. It shows little or minimal staining 
with fluorescein and does not stain with 
rose bengal. 


21. What is disciform keratitis? 


Inflammation of stroma of cornea presenting 
as a disk-shaped edema because of delayed 
hypersensitivity reaction to Herpes simplex 
virus antigen is called disciform keratitis. 


22. Whatare the indications for topical steroids 
in keratitis? 
e Herpes zoster keratitis associated with 
iridocyclitis, scleritis, optic neuritis 
e Disciform keratitis 
e Mooren’s corneal ulcer 
e Interstitial keratitis. 


23. What is interstitial keratitis? 


Non-suppurative inflammation of the cor- 

neal stroma without involvement of corneal 

epithelium and endothelium is called inter- 

stitial keratitis. The common causes are: 

e Bacterial infections such as syphilis, tu- 
berculosis, leprosy 

e Viral infections such as herpes simplex, 
herpes zoster 

e Parasitic infections such as leishmani- 
asis, trypanosomiasis 

e Systemic diseases such as Cogan’s syn- 
drome 

e Collagen vascular diseases such as sar- 
coidosis, rheumatoid arthritis. 
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PTOSIS 


The word ptosis is derived from Greek and it means falling downwards or drooping of any 
organ. 


CASE PROFORMA (Box 4.9) 
Box 4.9: Proforma for ptosis 
Biodata 
Here is a male/female patient aged aboutu...WOArS; cesses by occupation, from.......... 


Presenting Complaints 

His/Her presenting complaints are drooping of upper eyelid of right eye (RE)/left eye (LE)/both eye (BE) since 
months/years. 

History of Presenting Illness 


- History will differentiate congenital and acquired ptosis. Congenital ptosis will be present at birth with or 
without family history 

- In cases of acquired ptosis, enquiry has to be made to find out the etiology 
History of trauma or surgery to rule out aponeurotic ptosis 

- History of swelling over the upper lid to rule out mechanical ptosis 

- Ptosis may cause diminution of vision when the ptotic eyelid covers the visual axis (this may cause stimulus 
deprivation amblyopia in children). 


Ocular History 


Family History 
Family history is significant in cases of congenital ptosis. 
Personal History and Socioeconomic History 


CASE DISCUSSION Palpebral fissure height in primary gaze 
will be decreased on the ptotic side (Fig. 
1. How ptosis is diagnosed? 4.51) 


Ocular examination 
a. Ptosis has to be examined under the fol- 
lowing headings: =, 
e Look for microphthalmos, anophthal- UN" 
mos, phthisis bulbi, enophthalmos to YS ® >» 
exclude pseudoptosis <) 
e Palpebral fissure height in straight/ 


primary gaze Fig. 4.51: Palpebral fissure height in primary gaze 
e Palpebral fissure height in downgaze. decreased on ptotic side (left side) 
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In congenital ptosis, palpebral fissure 
width in downgaze is usually greater on the 
ptotic side when compared to the normal 
side. This is because in congenital ptosis 
(because of maldeveloped levator palpe- 
brae superioris muscle), the eyelid will not 
move downwards on looking down. 

In acquired ptosis, palpebral fissure 
width in downgaze is less on the ptotic side 
when compared to the normal side. 


b. Measurement of degree of ptosis by mea- 
suring the amount of cornea covered by 
the upper eyelid and subtracting it by 2 
mm (the normal value) (Fig. 4.52). 


Depending on this, ptosis is classified as: 
e Mild ptosis: 2mm 
e Moderate ptosis: 3mm 
e Severe ptosis: 4mm. 
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Mild ptosis 


(2 mm of cornea 
is coved by 
upper eyelid) 





(4 mm of cornea 
is coved by 
upper eyelid) 





(5 mm of cornea 
is coved by 
upper eyelid) 





(6 mm of cornea 
is coved by 
upper eyelid) 


SS Uf 3 ‘tis, “a, 
rare 


Severe ptosis 


Fig. 4.52: Measurement of degree of ptosis 


c. Margin reflex distance 1 (MRD 1) dis- 
tance between the corneal light reflex 
and the center of the upper eyelid margin 
in primary gaze. The amount of ptosis in 
unilateral cases is the difference between 
the two eyes and in bilateral cases is the 
difference between the MRD 1 and the 
normal value (normal value 4.5 mm). If 
the ptotic eyelid is covering the corneal 
light reflex, MRD 1 is recorded in nega- 
tive numbers as the number of millime- 
ters, the eyelid must be raised to visualize 
the corneal light reflex (Fig. 4.53A). 


MRD 1 will be decreased in ptosis. 


d. Margin reflex distance 2 (MRD 2) dis- 


tance between the corneal light reflex 
and the center of the lower eyelid margin 
in primary gaze. MRD 2 is not required 
for evaluation of ptosis. The only impor- 
tance being adding MRD 1 and MRD 2 
gives palpebral aperture width. Normal 
MRD 2 value is 5.5 mm. 

e. Margin reflex distance 3 (MRD 3) dis- 
tance between the corneal light reflex 
and the center of the upper eyelid margin 
in extreme up gaze with frontalis muscle 
action being prevented by direct pres- 
sure applied to the eyebrow (Fig. 4.53B). 


MRD 3 measures normal levator function 


and MRD 3 is 7 mm. 


f. Margin limbus distance (MLD) be- 


tween the corneal light reflex and the 
6 O'clock limbus in extreme up gaze 
with frontalis muscle action being pre- 
vented by direct pressure applied to the 
eyebrow (Fig. 4.54). 


MLD measures normal levator function 


and MLD is 9 mm. 


g. Margin crease distance (MCD) between 
center of the eyelid margin to center of 
the upper eyelid skin crease in down- 
gaze. 
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ee ee Levator function is graded as: 
AS e Normal: 15mm 
MRD 1% ‘, 
mie 


MRD 2| “= <a" 1¥ e Good: 8-15 mm 
= ; e Fair: 5-7 mm 


e Poor: <4mm. 





™ i. Levator muscle function can also be 
measured by MRD 3 and MLD (Fig. 4.55). 
j. Look for: 
e Bell’s phenomenon 
e Jaw-winking phenomenon 
e Strabismus. 





Figs 4.53A and B: Margin reflex distance (MRD). —_Bell’s phenomenon: It is tested by trying to 

A. MRD1 [Note: MRD1 decreased on ptotic side (Left gpen the eyelids after the patient is asked to 

eye)]; B. MRD3. close the eyelids tightly. Normally, the eye- 
ball will be rolled upwards. 


Poor Bell’s phenomenon is associated with 
more incidence of exposure keratopathy 
in the postoperative period because of lag- 
ophthalmos, which follows ptosis surgery. 
Hence, absent Bell’s phenomenon is a con- 
traindication for ptosis surgery. 





Fig. 4.54: Margin limbus distance (MLD) 
Jaw-winking phenomenon: Itis tested by asking 


High eyelid crease indicates disinserted le- _ the patient to open and close the mouth and to 
vator aponeurosis (aponeurotic ptosis). move the jaw from side to side, while observing 


Margin crease distance is important to for the movement of the ptotic eyelid. 
choose the incision site during ptosis sur- 
gery as itis important to put the incision on 
the eyelid crease. 


h. Levator muscle function (Berke’s meth- 
od): Patient is asked to look in downgaze, 
action of frontalis muscle is prevented by 
applying direct pressure to the eyebrow. 
Zero mark of the scale is placed at the 
center of the upper eyelid margin, pa- 
tient is asked to look in the extreme up- 
gaze and the amount of lid excursion is 
measured by reading the number on the 


scale adjacent to the center of the upper 
eyelid margin. Fig. 4.55: Measuring levator muscle function 
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If jaw-winking phenomenon is present, le- 
vator resection surgery should not be done 
as it will increase the jaw winking. 


Strabismus: Presence of strabismus particu- 
larly hypotropia should be specifically looked 
for by doing cover and uncover tests. 


Hypotropia is one of the causes for pseudo- 
ptosis (because of depression of the eye). 
Hence, correction of hypotropia has to be 
made first before operating for ptosis. 


2. Define blepharoptosis. 


Blepharoptosis is defined as drooping of the 
upper eyelid from its normal position. In 
ophthalmology, blepharoptosis is generally 
referred as ptosis. Normally upper eyelid 
covers 2 mm of cornea. In ptosis, the upper 
eyelid covers more than 2 mm of cornea. 


3. Classify ptosis. 


Ptosis can be classified into different types 
based on the etiology or onset and pathology 
or cause. 


Based on etiology 
e Congenital ptosis 
e Acquired ptosis. 


Based on the pathology 
e Neurogenic ptosis 

e Myogenic ptosis 

e Aponeurotic ptosis 

e Mechanical ptosis. 


4. What is the pathophysiology of ptosis? 


Ptosis or drooping of the upper eyelid is be- 
cause of the weakness of the elevators/re- 
tractors of the upper eyelid (levator palpe- 
brae superioris and Miiller’s muscle). The 
cause for weakness may be in the muscle, 
aponeurosis, neuromuscular junction or in 
the nerves supplying the muscle. 


5. What is Marcus Gunn jaw-winking syn- 
drome? 


It is also called congenital synkinetic pto- 


sis (Marcus Gunn jaw-winking ptosis). It 
is because of misdirection of mandibular 
division of the V cranial nerve or III cranial 
nerve to the levator muscle. It is character- 
ized by retraction of the ptotic eyelid re- 
sulting in elevation of the eyelid seen with 
stimulation of ipsilateral pterygoid muscle 
as in chewing, clenching the teeth or open- 
ing of mouth. 


6. What is Horner's syndrome? 


Horner’s syndrome is because of oculo- 


sympathetic paresis. It is characterized 
by ptosis, miosis of pupil, inverse ptosis 
of lower eyelid, anhidrosis of ipsilateral 
face and enophthalmos. It is diagnosed by 
phenylephrine test. 


7. Describe phenylephrine test. 


Phenylephrine test is done by instilling 


one drop of phenylephrine into the con- 
junctival sac of both eyes after measuring 
the amount of ptosis. Improvement in pto- 
sis and dilatation of the miotic pupil more 
than the normal pupil because of denerva- 
tion supersensitivity after 5 minutes indi- 
cates Horner’s syndrome. 


8. What is ocular myasthenia gravis? 


Myasthenia gravis is an autoimmune disor- 


der characterized by abnormal fatigability of 
the muscles because of deficiency of acetyl- 
choline receptors as a result of destruction 
of acetylcholine receptors by the antibodies 
directed against them. Ocular myasthenia 
gravis presents with history of variable de- 
eree of ptosis, increasing with fatigue. 


Contd... 


Contd... 


Diagnosis 
Myasthenia gravis is diagnosed by follow- 
ing tests. 


Ice test: Ice pack is applied to the eyelid for 
5-10 minutes. Improvement in the amount 
of ptosis is seen in myasthenia gravis. It is 
because of the fact that cold temperature 
enhances neuromuscular transmission by 
inhibiting the action of acetylcholinesterase. 


Neostigmine test: The neostigmine is a revers- 
ible acetylcholinesterase inhibitor. The test is 
done by intramuscular injection of neostig- 
mine 4 mg. Improvement in the amount of 
ptosis is seen in myasthenia gravis. 


Tensilon test (edrophonium test): The edro- 
phonium is also reversible acetylcholine 
esterase inhibitor. The test is done by intra- 
venous injection of 10 mg of edrophonium. 
Improvement in the amount of ptosis is 
seen in myasthenia gravis. Edrophonium is 
safer than neostigmine. 


Serum assay for acetylcholine receptor anti- 
bodies and electromyography: These are the 
laboratory investigations required for con- 
firmation of myasthenia gravis. 


9. What is the treatment for ptosis? 


Congenital ptosis 
Surgery is the treatment of choice. 


Timing of surgery 


Mild-to-moderate ptosis: Surgery may be de- 
layed till 4 years of age, so that accurate mea- 
surements can be taken when the child can 
cooperate for ptosis measurements. 


Severe ptosis: Surgery should be performed 
as early as possible to prevent amblyopia. 
Type of surgery 

The type of surgery is determined by: 

e Amount of ptosis 

e Levator muscle action. 
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Principle of surgery 
The principle of surgery is to strengthen the 
retractors of the upper eyelid. 


Fasanella-Servat operation: It is done in mild 
ptosis with good levator muscle function. 
Here a part of tarsal plate and Miiller’s mus- 
cle are excised (resected) to strengthen the 
Miller’s muscle. 


Levator resection: It is done in moderate-to- 
severe ptosis with good-to-moderate levator 
function. It is the surgery of choice for most 
of the cases of ptosis with good levator func- 
tion, since levator palpebrae superioris (LPS) 
is the primary retractor of the upper eyelid. 
Here LPS is shortened (resected) to strength- 
en the LPS muscle. 


Frontalis sling operation: It is done in severe 
ptosis with poor levator muscle function. 
Here, upper eyelid is anchored to the fronta- 
lis muscle by a sling. Synthetic sutures or au- 
togenous fascia lata are used as sling. 


Treatment of associated 

conditions in ptosis 

Blepharophimosis syndrome is treated by me- 
dial canthal tendon plication for telecanthus, 
and epicanthus and frontalis sling operation 
for ptosis. 


Marcus Gunn jaw-winking syndrome is treat- 
ed by levator resection in mild cases and by 
levator disinsertion and frontalis sling sus- 
pension in severe cases. 


Mechanical ptosis 

The condition is treated by treatment of the 
mechanical factor causing ptosis. 

Acquired ptosis 

Treatment is done by identifying the under- 
lying cause of ptosis and treatment of the 
causative disease. Surgery is done only after 
the primary disease causing ptosis is treated. 
Surgery if required is chosen as for the con- 
genital ptosis. 


Chapter 
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Tonometry 

Slit-lamp Examination 
Ophthalmoscopy 
Keratometry 
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Ultrasonography 
Ultrasound Biomicroscopy 
Vital Stains 
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TONOMETRY 


Measurement of intraocular pressure (IOP) 


is called tonometry. 


Intraocular Pressure 

1. Intraocular pressure is defined as pres- 
sure exerted by fluids inside the eye- 
ball. 

2. Intraocular pressure (IOP) between 10 
and 21 mm Hg with a mean IOP of 16 
mm Hg with standard deviation of 3 mm 
Hg is considered as normal IOP. 

3. Persistent IOP above 21 mm Hg or be- 
low 7 mm Hg will produce structural 
and functional changes in the eye. 


Fundus Fluorescein Angiography 
Indocyanine Green Angiography 
Optical Coherence Tomography 
Heidelberg Retinal Tomography 
Corneal Topography 
Electrophysiological Tests 

Retinal Function Tests 

Macular Function Tests 

Tests for Evaluation of a Case of Watering Eye 
Tests for Evaluation of a Case of Squint 
Tests for Evaluation of Tear Film 


Digital Tonometry 


Measurement of intraocular pressure (IOP) 
can be roughly estimated by palpating the 
eyeball with index fingers of both hands af- 
ter asking the patient to look down over the 
upper eyelid above the tarsal plate. Index 
finger of one hand indents the eyeball, while 
the index finger of the other hand feels the 
pressure changes produced by the indent- 
ing finger. 

It provides a rough estimation of the IOP 
of the eye. In cases of raised IOP, the eye- 
ball is felt hard, i.e. stony hard and in cases 
of decreased IOP, the eyeball is felt soft, i.e. 
water bag. 


Indentation Tonometry 

Indentation tonometry is done by Schiotz 
tonometer. 

Principle 


The tonometry works on the principle of in- 
dentation. A fluid filled sphere when indent- 
ed by a plunger, the plunger will indent the 
sphere till the pressure of the plunger equals 
the pressure inside the sphere. 


Parts of Schidtz Tonometer 


e Footplate 


e Plunger 

e Indicator needle 
e Scale 

e Holder 


e Weight (Fig. 5.1). 


Technique of Schidtz 
Indentation Tonometry 


The technique is done under topical anesthe- 
sia with 4% lignocaine eyedrops with patient 
lying in supine position. The footplate of the 
Schidtz tonometer is placed gently over the 
cornea and the deflection of the indicator on 
the scale is noted. Procedure is started with 
the fixed 5.5 g weight, if the deflection is less 
than 3 on the scale, 7.5 g, 10 g, 15 g weights 
one after the other are used and the average 
of the three readings is taken as mean IOP. 
IOP in mm Hg is derived by comparing the 





Fig. 5.1: Schidtz tonometer 
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scale reading and plunger weight using 
Friedenwald nomogram, a conversion table 
(Fig. 5.2). 
Disadvantages: Indentation is influenced by 
scleral rigidity; hence it is not an accurate 
method. 


Advantages: As it is cheaper and easy to 
use, it continues to be in use in spite of the 
drawbacks. 


Applanation Tonometry 


Goldmann Applanation Tonometer 


Principle: This is based on Imbert-Fick law. It 
states that the pressure inside the sphere (P) 
is equal to the force necessary to flatten the 
surface (F) divided by the area of flattening 
(A), ie. P=F/A. 


Structure: It consists of a double prism mount- 
ed on a slit lamp. 


Technique: It is done under topical anesthe- 
sia with 4% lignocaine eyedrops. It requires 
the tear film to be stained with fluorescein 
and it is done using slit lamp. Patient is 
seated in front of the slit lamp and asked to 
look straight ahead with both eyes kept wide 
open. Biprism are illuminated from slit lamp 
with light intensity kept to maximum with 
cobalt blue filter. Slit lamp is moved for- 
ward till the biprism touch the cornea in the 
center. When the prisms touch the cornea, 
two semicircles are seen through the eye- 
piece of slit lamp and the applanation force 





Fig. 5.2: Schidtz tonometry 
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is adjusted till the inner edges of the semi- 
circles touch (Fig. 5.3). The IOP is derived 
by multiplying the reading on the dial by 10. 


Advantages: It is most accurate method con- 
sidered as gold standard for measurement 
of IOP because it is not affected by scleral 
rigidity. 

Other applanation tonometer: Perkins hand- 
held applanation tonometer (Fig. 5.4), air- 
puff tonometer, Tono-Pen, non-contact to- 
nometer. 


SLIT-LAMP EXAMINATION 


Slit lamp is the most important of all the oph- 
thalmological instruments as the complete 
ophthalmological examination can be done 
with this instrument by combining it with 
other accessories. 


Parts: Slit lamp consists of illumination sys- 
tem, engineering support and observation 
system. 


Optics: Slit lamp works on the principle of 
compound microscope. Slit lamp consists of 
+22 D objective lens, +10 to +16 D eyepiece. 
Magnification produced by the equipment is 
in the range of 10-16 times (newer slit lamps 
with zoom magnification provide magnifica- 
tion in the range of 7-35 times). 

Slit lamp provides both illumination and 
magnification, which is required for ophthal- 
mological examination. 


Filters: Slit lamp consists of: 

e Blue filter to look for fluorescence after 
staining with fluorescein dye 

e Green filter to examine the nerve fiber 
layer of retina (Figs 5.5 to 5.8). 


Uses 


e Anterior segment is examined by slit 
lamp by diffuse illumination, direct illu- 
mination, indirect illumination and ret- 
roillumination 


Fig. 5.3: End point of applanation tonometry— 
inner edges of semicircles touching each other 





Fig. 5.6: Slit-lamp examination 





Fig. 5.7: Diffuse illumination 


e Angle of the anterior chamber is exam- 
ined by using Gonio lens with slit lamp 

e Thickness of cornea is measured by using 
pachymeter with slit lamp 

e ‘The IOP is measured by using Goldmann 
applanation tonometer with slit lamp 

e Retinais examined by slit lamp with lenses 
such as +78 D, +90 D and -58.6 D lens. 


OPHTHALMOSCOPY 


Examination of the eye by ophthalmoscope 
is called ophthalmoscopy (Table 5.1). Oph- 
thalmoscopy is done for: 

e Examination of vitreous and retina (fundus) 
e To detect opacities in ocular media. 
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Fig. 5.8: Optical section (slit view) 


Direct Ophthalmoscopy 


The examination is done by direct ophthal- 
moscope (Fig. 5.9). 


Technique 


1. For ophthalmoscopy (all types) dark- 
room/semi-darkroom is preferred as pu- 
pil dilates in dim light and the examina- 
tion is easier. 

2. Patient is seated and asked to see straight 
ahead. 

3. Examiner stands on the side of the eye to 
be examined and uses the same side eye 
as that of patient, i.e. to examine right eye 


Table 5.1: Differences between direct and indirect ophthalmoscopy 


Features 
Procedure Uniocular 
Dilatation of pupils Not required/Optional 
Patient posture Patient sitting 
Examiner Standing in front 
Examination distance 
Magnification 15 time 
Image Virtual and erect 
Condensing lens Not required 
Area of field seen 


Uses Only diagnostic purpose 


Direct ophthalmoscopy 


As close to patient as possible 


Central fundus (up to equator) 


Indirect ophthalmoscopy 
Binocular 
Required 
Patient supine 
Standing at the head end 
At arm's length 
SS lime 
Real and inverted 
Required 
Complete fundus (up to ora serrata) 


Diagnostic and therapeutic (for doing lasers) 
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5. Direct ophthalmoscope provides about 15 
times magnification and the image formed 
is virtual and erect (Figs 5.10A to C). 


Indirect Ophthalmoscopy 


The examination is done by indirect ophthal- 
moscope (Fig. 5.11). 





Technique 

1. Pupils of the patient are dilated with 

Direct ophthalmoscope Ponies: _— de 

2. Patient is asked to lie in supine position. 

examiner stands on right side and uses _3,,_ Indirect ophthalmoscope is worn on the 
his/her right eye. head, light is directed into patient’s eye 
4. Light from ophthalmoscope is directed from a distance of an arm length and a 
into patient’s pupil, after seeing red reflex, +20 D lens is interposed in the path of the 
examiner moves as close as possible to pa- light, so that when light is focused on the 
tient’s eye (anterior focal length of eye 15 retina of patient, an image is formed be- 

mm) and examines optic disk and macula. tween the patient and the examiner. 





Procedure of direct ophthalmoscopy 





Fig. 5.11: Indirect ophthalmoscope 


4. It provides three times magnification and 
the image formed is real and inverted. 

5. Image magnification is the ratio of power 
of the eye to power of the condensing 
lens (60/20 = 3) (Figs 5.12A and B). 


Distant Direct Ophthalmoscopy 


Distant direct ophthalmoscopy is performed 
to detect opacities in the media. It is per- 
formed by direct ophthalmoscope or by a 
plain mirror. 


Technique 


1. Light is directed into patient’s eye from a 
distance of 25 cm and the features of red 
glow are studied. 

2. Any opacity in the media appears as 
black shadow. 

3. Any opacity in the pupillary plane will 
not move with movement of light, the 
opacity in front of pupillary plane moves 
in the same direction and the opacity be- 
hind the pupillary plane moves in oppo- 
site direction. 


KERATOMETRY 


Keratometry (Figs 5.13A and B) is the mea- 


surement of curvature of cornea by an instru- 
ment called keratometer. 
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Keratometry is based on the principle that 
the anterior surface of cornea acts as convex 
mirror. So the size of the image produced var- 
ies with its curvature, hence from the size of the 
image corneal curvature can be estimated. Ja- 
val-Schidtz keratometer and Bausch and Lomb 
keratometer are used in clinical practice. 

In Bausch and Lomb (B and L) keratom- 
eter mires (Fig. 5.14) consists of a circle with 
two plus signs in horizontal meridian and two 
minus signs in vertical meridian. This is pro- 
jected on to the patient’s cornea on which the 
reflected image is formed (first Purkinje im- 
age). Because of presence of doubling prisms in 
the objective, the examiner sees three images, 








Figs 5.12A and B: Procedure of indirect 
ophthalmoscopy 
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Figs 5.13A and B: Kerotometry. A. Procedure of 
keratometry; B. Mires as seen on subject's cornea. 














one image to side, one image above the origi- 
nal image (Figs 5.15A and B). Corneal curva- 
ture is measured by aligning two plus signs 
for horizontal meridian and aligning two mi- 
nus signs for vertical meridian. 


Uses 


In measurement of corneal curvature [kera- 

tometric (K) reading] for: 

e Calculation of IOL power 

e Contact lens fitting to measure radius of 
curvature 

e Diagnosis of keratoconus and monitoring 
its progress 

e Measurement of astigmatism of cornea. 


RETINOSCOPY 


Retinoscopy is an objective method of 
finding the refractive error based on the 
principle of neutralization. 


Principle 


Retinoscopy is based on the principle that 
when light is reflected into eye, the direction 
in which light will travel in the pupillary area 
depends on the refractive status of the eye. 
Retinoscopy is performed in a darkroom 
(6 m long or a3 mroom converted into 6 m by 
plane mirror) with trial set consisting of spheri- 
cal and cylindrical lenses, trial frame, distance 
vision chart, near vision chart and retinoscope. 


Figs 5.15A and B: Keratometer mires. A. Before alignment; B. After alignment. 


Retinoscope 


Retinoscope is an instrument used to do 
retinoscopy. Two types of retinoscopes are 
available: 

1. Mirror retinoscope (Priestley-Smith mir- 
ror) consists of a combination of plane 
and concave mirrors. 

2. Self-illuminated retinoscopes (streak ret- 
inoscope and Spot retinoscope). 


Procedure 


Retinoscopy is done in a darkroom. The in- 
struments required are retinoscope, trail set, 
trial frame (Fig. 5.16) and vision charts. 

The examiner (ophthalmologist or op- 
tometrist) sits at a distance of 1 m from the 
subject/patient. Light is thrown into the 
subject’s eye and the examiner observes the 
movement of red reflex in the pupillary area 
in both horizontal and vertical meridians by 
moving the retinoscope (Figs 5.17A and B). 
The results are interpreted as: 

1. Movement of red reflex with the move- 
ment of the retinoscope, it indicate em- 
metropia, myopia of less than 1 D, hyper- 
metropia. 

2. Movement of red reflex opposite to the 
movement of the retinoscope indicate 
myopia more than 1 D. 

3. No movement of red reflex indicate myo- 
pia of 1 D. 

The refractive error is estimated by neu- 
tralizing the movement of red reflex in both 
the vertical and horizontal meridian: 





Fig. 5.16: Trial frame 
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Figs 5.17A and B: Procedure of retinoscopy 


1. Red reflex when moving opposite to the 
movement of the retinoscope is neutral- 
ized by concave lens (image moves with 
the movement in case of concave lens). 

2. Red reflex when moving with the move- 
ment of the retinoscope is neutralized 
by convex lens (image moves against the 
movement in case of convex lens). 

In case of myopia or hypermetropia, the 
red reflex comes to neutralization in both the 
meridian by a single lens either concave or 
convex. In case of refractive errors associated 
with astigmatism, the neutralization of red 
reflex requires two different lenses of differ- 
ent refractive power. 

Cycloplegic agents are used in retinos- 
copy when accommodation is active as in 
children and in hypermetropia, which may 
not allow exact calculation of refractive error. 


Cycloplegic Drugs 

Cycloplegic drugs are used in retinoscopy 
in children and young adults in whom the 
accommodation is active. In children aged 
less than 7 years atropine is used. 


Contd... 
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Contd... 


In children between 7-12 years, homat- 
ropine is used and in children between the 
age group of 12-20 years, cyclopentolate is 
used. In the age group of 20-35 years with 
hypermetropia homatropine or cyclopen- 
tolate are used. 

In elderly individuals only mydriatic 
drugs such as phenylephrine or tropi- 
camide are used to enhance the visibility of 
pupillary reflex or to overcome the opacities 
of the media. 


Postmydriatic Test 


When retinoscopy is done under mydriatics 
and cycloplegics, postmydriatic test is done 
to check for the subjective acceptance of the 
objective refraction values once the action of 
the mydriatic and cycloplegic drugs is com- 
pletely disappeared. Postmydriatic test is 
done after 3 weeks in cases where atropine 
is used, after 3 days for homatropine, 1 day 
for cyclopentolate and after 4-6 hours, where 
phenylephrine or tropicamide are used. 

The refractive error is estimated by sub- 
tracting the deductions for the cycloplegic 
used and for the distance from the retinos- 
copy readings. Deduction for cycloplegic 
agents is as follows: 

e Atropine: 1 D 

e Homatropine: 0.5 D 

e Cyclopentolate: 0.75 D 
e Phenyl ephrine: 0 D. 

Deduction for distance: 
e Im:1D 
e 2/3m:1.5D. 

Refractive error = Retinoscopy finding - 
Deduction for cycloplegia - Deduction for 
distance. 


Duochrome Test 

It is done after giving correction for refrac- 
tive error to assess under correction or 
overcorrection. 


It is based on chromatic aberration, i.e. 
normally in emmetropic condition red rays 
are focused posterior to retina and green 
rays are focused anterior to the retina, 
hence emmetropic person sees both colors 
equally sharp. 

In this test, patient is asked to read let- 
ters with red and green background. If the 
patient appreciates red better than green it 
indicates correction is slightly myopic and 
if the patient appreciates green better than 
red it indicates correction is slightly hyper- 
metropic. Refractive power should be ad- 
justed till patient sees both letters equally 
sharp. 

Red and green letters are incorporat- 
ed in Snellen’s chart (Fig. 5.18) for doing 
this test at the end of refraction and cor- 
rection (Figs 5.19A and B). 


Worth’s Four Dot Test 

It is done in cases of anisometropia to as- 

sess the status of binocular vision. 

Itis done from a distance of 6 m. Patient 
wears red-green goggles with red infront of 
right eye and green infront of left eye and 
sees the four dots (one red, two green and 
one white dot), which are incorporated in 
Snellen’s chart. The results of the test are 
interpreted as below: 

1. Patient sees four lights—normal bin- 
ocular vision. 

2. Patient sees only two red lights—left 
eye suppression. 

3. Patient sees only three green lights— 
right eye suppression. 

4. Patient sees two red lights and three 
ereen lights alternatively—alternate 
suppression. 

5. Patient sees five lights two red and 
three green—diplopia. 

6. Patient sees four lights in the presence 
of squint—abnormal retinal corre- 
spondence (Figs 5.20A and B). 





Fig. 5.18: Ophthalmic chair unit with 
Snellen’s chart 


FRIEND Test 

The word FRIEND is usually incorporated 
in the Snellen’s chart at the bottom, the let- 
ters F, I, N are in green and the letters R, E, 
D are in red. This can be used to do Duo- 
chrome test and as an alternative to Worth 
four dot test to check for binocular single 
vision. 

To check for Duochrome test, patient 
is asked to compare, which color letters 
patient is able to appreciate better and the 
results are interpreted as follows. 

If the patient appreciates red letters R, 
E, D than F, I, N it indicates correction is 
slightly myopic and if the patient appreci- 
ates green letters F, I, N better than red let- 
ters R, E, D it indicates correction is slightly 
hypermetropic. Their refractive power 
should be adjusted till patient sees both 
letters equally sharp. 

To test binocular vision, patient wears 
red-green goggles with red in front of right 
eye and green in front of left eye and the 
findings are interpreted as: 

1. Patient sees FRIEND at once: Normal 
binocular vision. 
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2. Patient sees only RED: Left eye sup- 
pression. 

3. Patient sees only FIN: Right eye sup- 
pression. 

4. Patient sees FIN and RED alternatively: 
Alternate suppression (Fig. 5.21). 


GONIOSCOPY 


Examination of angle of the anterior cham- 
ber by gonioscope is called gonioscopy. 


Types 


Direct gonioscopy is done by direct gonio- 
lens such as Koeppe goniolens, which gives 
direct view of the angle. 

Indirect gonioscopy done by gonio- 
prism or mirror such as Goldmann three- 
mirror or two-mirror or _ single-mirror 





Figs 5.19A and B: Red and green letters for 
Duochrome test 
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(Figs 5.22A and B) and Zeiss-four mirror, 
which give mirror image of the opposite 
angle. 


Uses 


For evaluating patients of glaucoma. Based 
on this, glaucoma is classified as open angle 
Or narrow angle. 

For evaluating patients with blunt trauma 
to look for injuries to angle of anterior cham- 
ber such as angle recession, foreign bodies 
lodged in angle of anterior chamber. 


PERIMETRY 


Measurement of visual fields by projecting 
targets on to a curved surface is called pe- 
rimetry. 

Visual field is an area that one eye can see 
while the eye fixed on a target. Normal visual 
field is superiorly and nasally 60°, inferiorly 
70° and temporally 90°. 


Kinetic Perimetry 


Stimulus of known luminance is moved from 
periphery towards center. For example, con- 
frontation method, Lister’s perimetry and 
Goldmann perimetry. 





igs 5.20A and B: Two green, one white and one red dot for Worth four dot test 


Static Perimetry 


Stimulus at a fixed spot is presented by vary- 
ing luminance, e.g. automated perimetry. 
Commonly used automated perimeters are 
Octopus and Humphrey field analyzer. 


Uses 


Visual fields are used in evaluating lesions of 
optic nerve. The most common indication for 
doing visual fields is to study the progression 
of glaucoma. 





Fig. 5.21: FRIEND test 
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: Gonioprism. A. Goldmann single-mirror; B. Goldmann three-mirror. 


ULTRASONOGRAPHY 


Ultrasound waves in the range of 10 MHz are 
used for ophthalmic diagnosis. This is based 
on pulse-echo technique. 

Ultrasonic waves passing through a me- 
dium are returned back to their source when 
they encounter a change in density. The re- 
flected echoes are studied to identify pathol- 
ogies inside the eye. 


A-scan (Time Amplitude 
Ultrasonography) 


A-scan produces a unidimensional image 
plotted as spikes. The height of the spike in- 
dicates the density of the tissue and the dis- 
tance of the spikes is used for calculation 
of distance between interfaces. The height 
of retinoscleral spike is considered as nor- 
mal standard and other spikes are graded 
as small or moderate amplitude. A metallic 
foreign body in the vitreous or retina gives 
supranormal spikes. Vitreous hemorrhage 
produces very low spikes. 


Uses 


For calculation of axial length for calculation 
of IOL power (Figs 5.23 and 5.24). 


B-scan (Bidimensional 
Brightness Scan) 
B-scan produces two-dimensional image 


plotted as dots and the brightness of dots in- 
dicates the size of the received echo. 





Spikes of A-scan 
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Uses 


Assessment of posterior segment in the 
presence of opaque media and for evaluat- 
ing vitreoretinal and orbital mass lesions. 


C-scan (Coronal Scan) 


C-scan is similar to B-scan differing from 
B-scan by the fact that here echoes are re- 
corded from coronal plane, thus C-scan 
displays soft tissues in the coronal plane of 
the orbit. 


ULTRASOUND BIOMICROSCOPY 


In ultrasound biomicroscopy (UBM) higher 
frequencies 50-100 MHz providing higher 
resolution (roughly it equals to that pro- 
vided by microscope, i.e. about 50 microns, 
hence called ultrasound biomicroscopy). But 
the penetration of UBM is only up to 5 mm, 
hence only structures of the anterior segment 
can be examined. 


Uses 


Evaluation of mass lesions of anterior seg- 
ment. Examination of anterior chamber 
depth, angle of anterior chamber. 


VITAL STAINS 


e Fluorescein 
e Rose Bengal 
e Lissamine Green. 

Fluorescein stains epithelial defects. It is 
appreciated better under blue filter of the slit 
lamp as it appears brilliant green due to fluo- 
rescence. 

Rose Bengal and Lissamine Green stain 
devitalized cells. 


Fluorescein is a large molecule, which 
will not cross tight junctions of intact epithe- 
lium and hence it stains epithelial defects. 

Rose Bengal and Lissamine Green be- 
ing smaller than fluorescein, can penetrate 
intact epithelium and stain devitalized epi- 
thelial cells. 

Rose Bengal causes more ocular irrita- 
tion than Lissamine Green, hence, Lissa- 
mine Green can be used in its place when 
patient is not able to tolerate Rose Bengal. 


Uses of Vital Stains 


e Vital staining is used for evaluation of a 
patient with dry eye 

e Tear film break up time (T-BUT) using 
fluorescein 

e Rose Bengal staining. 


Tear Film Break Up Time 


Tears are stained with fluorescein dye and 
the time interval between a complete blink 
to the appearance of first dry spot in the tear 
film is T-BUT: 

e Normal: 15-30 seconds 

e Abnormal: Less than 5 seconds. 


Rose Bengal Staining 


Eye is stained with Rose Bengal. Ocular sur- 
face is divided into three zones: 

1. Cornea. 

2. Nasal bulbar conjunctiva. 

3. Temporal bulbar conjunctiva. 

Each zone is evaluated for the density of 

stain and given score of: 
e 0: None 
e 1: Mild staining 
e 2: Moderate staining 
e 3: Severe staining. 


A total score of more than 3.5 is taken as 


positive for dry eye. 


Fluorescein 

Fluorescein is an orange water soluble dye 
(Figs 5.25A and B). It exhibits the property 
of fluorescence. 

Fluorescence is the property of mol- 
ecules to emit light energy of a longer 
wavelength when stimulated by a light of 
shorter wavelength. 

Fluorescein responds to light energy 
between 465 and 490 nm (blue light) and 
fluorescence at a wave length of 520-530 
nm (green light). Hence, if blue light is di- 
rected at fluorescein it emits green light. 
Because of this property of fluorescence, 
fluorescein is better appreciated under 
blue filter of slit lamp (Figs 5.26 to 5.28). 


Uses of Fluorescein 

e For identification of corneal epithelial 
defects by fluorescein staining 

e For examination of corneal ulcer to 
study morphology of the ulcer 

e In dry eye evaluation for performing 
T-BUT 

e In evaluation of patient with watering 
eye for fluorescein dye disappearance 
test and Jones tests 

e Seidel’s test to identify leak from an- 
terior chamber (in traumatic corneal 
tear or postoperative shallow anterior 
chamber after cataract surgery) 

e Fundus fluorescein angiography to 
study retinal and choroidal circulation. 


Other Dyes Used in Ophthalmology 
1. Indocyanine green used for indocya- 
nine green angiography. 
2. Trypan blue used to stain anterior cap- 
sule in cataract surgery for performing 
capsulorhexis. 
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Seidel’s Test 

Seidel’s test is done under slit lamp. The 
suspected site of wound leak is stained with 
fluorescein and the fluorescein pattern is 
observed for dilution, which indicates leak 
of aqueous (aqueous if leaking mixes with 
fluorescein thereby diluting fluorescein) 
from anterior chamber. 


SPECULAR MICROSCOPY 


Specular microscope is a reflected micro- 
scope, which employs the technique of spec- 
ular reflection, i.e. where angle of incidence 
is equal to angle of reflection to study corneal 
endothelium (Fig. 5.29). 


Sterile Fluorescein Sodium Ophthalmic Svrips 
FLURCIN® siaPs 
impregnated wih approximately 1 mg. of Fluorescein Sodus 


“4 





Fig. 5.26: Under diffuse light 
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Fig. 5.27: Under diffuse light after staining with 
fluorescein 





Fig. 5.28: Under blue light after staining with 
fluorescein 





Fig. 5.29: Normal hexagonal corneal endothelium 


as seen on specular microscopy 


Uses 


Evaluation of donor corneal endothelium 
in eye bank 

Early diagnosis of endothelial dystrophies 
such as Fuchs endothelial dystrophy. 


FUNDUS FLUORESCEIN ANGIOGRAPHY 


Fundus fluorescein angiography is photo- 
graphic surveillance (Figs 5.30 and 5.31) of 
the passage of fluorescein through the retinal 
and choroidal circulations after fluorescein is 
injected into antecubital vein. 

Fluorescein (5 mL of 10% or 10 mL of 5%) 
is injected into antecubital vein and photos 
are taken with a fundus camera after 5 sec- 
onds every second for next 20 seconds and 
every 5 seconds for next 1 minute. 

Normally, fluorescein does not cross 
the blood-retinal barrier and it rapidly dif- 
fuses through the choriocapillaris. The pho- 
tographs are studied for hyperfluorescence 
and hypofluorescence. 

Hypofluorescence is seen in blockage of 
arteries, veins, capillaries like artery occlu- 
sion and filling defects of the veins. 





Fig. 5.31: Fundus photograph 


Hyperfluorescence is seen because of 
leakage of dye as in diabetic retinopathy, 
central serous retinopathy. 


Uses 


In retinal disorders such as: 

e Diabetic retinopathy 

e Central serous retinopathy (inkblot pat- 
tern and smokestack pattern) 

e Cystoid macular edema (flower petal ap- 
pearance) 

e Vein/Artery occlusions of retina 

e Eales disease, i.e. age-related macular de- 
generation (ARMD). 


INDOCYANINE GREEN ANGIOGRAPHY 


Indocyanine dye remains in the choriocapil- 
laris in contrast to fluorescein, which extrav- 
asates from choriocapillaris, hence it allows 
imaging of choroid. 


Uses 


For diagnosis of choroidal disorders such 
as choroidal neovascularization, polypoidal 
choroidal vasculopathy. 


OPTICAL COHERENCE TOMOGRAPHY 


Optical coherence tomography (OCT) per- 
mits high resolution cross-sectional imaging 
of retina using coherence light. 


Uses 


1. For examination of macular diseases 
such as macular hole, macular edema, 
epiretinal membrane, central serous ret- 
inopathy, age-related macular degenera- 
tion, vitreomacular traction syndrome. 

2. For measurement of nerve fiber layer 
thickness in patients with glaucoma for 
assessment of glaucoma. 
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HEIDELBERG RETINAL TOMOGRAPHY 


Heidelberg retinal tomography is a confocal 
scanning laser ophthalmoscopy for imaging 
of optic nerve head and nerve fiber layer. 


Uses 


In patients with glaucoma/glaucoma sus- 
pects for early detection of glaucomatous 
damage and progression. 


CORNEAL TOPOGRAPHY 


Analysis of corneal shape (curvature) is done 
by corneal topography. 


Uses 


For diagnosis and monitoring the progres- 
sion of keratoconus. It is a mandatory test 
before refractive surgeries 


ELECTROPHYSIOLOGICAL TESTS 


Electrophysiological tests are done for objec- 
tive evaluation of the retinal functions. 


Electroretinography 


Electroretinography (ERG) is the record of 
electric potential changes in the retina in- 
duced by a flash of light. It depicts the re- 
sponse of the outer layer of the retina. 


Uses 


In detecting functional abnormalities of the 
outer retina before ophthalmoscopic signs 
appear. ERG is useful in diagnosis of ‘dis- 
eases, which involve outer retina such as 
retinitis pigmentosa and other chorioretinal 
degenerations. 

It is done as retinal function test when 
fundus examination is not possible because 
of opacities in the media. 
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Electrooculography 


Electrooculography measures the resting po- 
tential between cornea and back of the eye. It 
has similar uses as to that of ERG. 


Visually Evoked Potential 


Visually evoked potential measures the 
changes in the resting potential induced by a 
flash of light at the occipital lobe. 


Uses 


It is used to objectively assess the functional 
state of the visual system beyond the retinal 
ganglion cells. 


RETINAL FUNCTION TESTS 


Described in Chapter 4 under ‘Cataract Case 
Presentation’. 


MACULAR FUNCTION TESTS 


Described in Chapter 4 under ‘Cataract Case 
Presentation’ (Fig. 5.32). 


TESTS FOR EVALUATION 
OF A CASE OF WATERING EYE 


Described in Chapter 4 under ‘Adult Dac- 
ryocystitis’. 


TESTS FOR EVALUATION 
OF A CASE OF SQUINT 


Hirschberg Corneal 
Reflex Test (Fig. 5.33) 


e Hirschberg conrneal reflex test is a rough 
method for estimation of amount of squint 

e Patient is asked to fixate at a point light 
held at a distance of 33 cm, normally cor- 
neal light reflex (Purkinje first image) is at 
the center of the pupil 





Fig. 5.32: Amsler’s grid consists of 400 small squares 
with a central fixation point. Patient is asked to 
close one eye and to see at Amsler’s chart with 
the other eye, holding the chart at normal reading 
distance. Patient is asked to look for any distortion 
in the grid while looking at the central fixing dot. 
Distortion indicates macular pathology. The test is 
repeated in the other eye. 





Fig. 5.33: Hirschberg corneal reflex test 


e Each millimeter of shift of corneal light 
reflex from center of pupil is equal to 7.5° 
or 15 prism diopters of squint 

e In esotropia the light reflex falls on the 
temporal side as the eyeball is deviated 
nasally and reverse in case of exotropia 

e Light reflex at pupillary margin = 2 mm 
shift of corneal reflex = 15° 

e Light reflex in between pupillary margin 
and limbus = 4 mm shift = 30° 

e Light reflex at limbus = 6 mm shift of cor- 
neal reflex = 45°. 


Cover Test 


Cover test is done to detect the presence of 
manifest squint and to differentiate it from 
pseudosquint (Fig. 5.34): 

1. It is performed both for near and dis- 
tance (patient fixing at a target of 33 cm 
for near and 6 meters for distance). 

2. Normal eye (undeviated eye) is covered 
and the movement of deviated eye is 
noted. 

3. No movement of the uncovered eye pseu- 
dosquint, i.e. no squint—orthophoria. 

4. Inward movement of the uncovered 
eye (outward deviated eye)—exotropia 
(Figs 5.35A to C). 

5. Outward movement of the uncovered 
eye (inward deviated eye)—esotropia 
(Figs 5.36A to C). 

6. Downward movement of the uncovered 
eye (upward deviated eye)—hypertropia. 

7. Upward movement of the uncovered eye 
(downward deviated eye)—hypotropia. 
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Fig. 5.34: Cover test (Note: Outward movement of 
uncovered eye, on covering normal eye). 
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Figs 5.35A to C: Cover test for exotropia. A. Left 
eye—exotropia (deviated outwards); B. On 
covering right eye, left eye takes fixation; C. On 
uncovering right eye, left eye deviates again. 


Cover-uncover Test (Fig. 5.37) 


e Cover-uncover test is done to detect la- 
tent squint 

e Itis performed both for near and distance 

e Here the eye is covered for less than 2 sec- 
onds and the cover is removed and the re- 
fixation movement of eye under cover is 
observed 

e No movement of the eye under cover— 
orthophoria 

e Inward refixation movement of the eye 
under cover—exophorpia 

e Outward refixation movement of the eye 
under cover—esophoria. 


Alternate Cover Test 


1. Alternate cover test is done to detect to- 
tal squint, i.e. manifest squint and latent 
squint. 
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Figs 5.36A to C: Cover test for esotropia. A. Right eye—esotropia (deviated inwards); B. On covering left 
eye, right eye takes fixation; C. On uncovering left eye, right eye deviates again. 


2. It is performed both for near and dis- movement of the covered eye, this is re- 
tance. peated several times. The principle is 

3. Here eye is covered for more than 2 to break fusion and to make the latent 
seconds and the cover is immediately squint to manifest, hence it measures the 
shifted to other eye while observing the total amount of squint or deviation. 
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Fig. 5.37: Cover-uncover test (Note: Outward refixation movement of eye under cover—esophoria). 


In cover test the movement of uncovered 
eye is observed. It is done to detect tropia 
or manifest squint. In cover-uncover test 
refixation movement of covered eye is ob- 
served. It is done to detect phoria or latent 
squint. 

In alternate cover test refixation move- 
ment of the covered eye is observed. It is 
done to detect total squint (phoria+tropia). 


Prism Bar Cover Test 


Prisms of increasing strengths are placed in 
front of one eye with apex of the prism di- 
rected towards the deviation. Cover test and 
cover-uncover test are done till there is no 
refixation movement of the eye under cover. 
The strength of the prism at this point gives 
the amount of deviation (Fig. 5.38). 


Krimsky Corneal Reflex Test 


Prisms of increasing strengths are placed in- 
front of one eye with apex of the prism direct- 
ed towards the deviation, till the Hirschberg 
corneal reflex test is centered. The strength 
of the prism at this point gives the amount of 
deviation. 


Maddox Wing Test 


Maddox wing works by presenting dissimilar 
images to two eyes thereby breaking fusion 
and thus measures phoria (latent squint). 

It is done from a distance of 33 cm hence 
it measures phoria for near. 
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Fig. 5.38: Prism bars 
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The instrument is constructed in such a 
way that the right eye sees only white verti- 
cal arrow and a red horizontal arrow, the left 
eye sees only horizontal and vertical rows 
of numbers. The patient is asked to tell the 
number on the horizontal line, which the 
vertical white arrow is pointing to measure 
the horizontal deviation. 

Vertical deviation is measured by asking 
the patient to say the number on the verti- 
cal line pointed by red arrow. The amount of 
cyclophoria is calculated by asking the pa- 
tient to align the arrow with horizontal line of 
numbers. 


Maddox Rod Test 


Maddox rod consists of a series of parallel 
high power plus cylinders that convert point 
light as a red straight line at right angle to the 
axis of the rod. 

It also works by presenting dissimilar 
images to two eyes there by breaking fusion 
and thus measures phoria (latent squint). 

It is done from a distance of 6 m, hence it 
measures phoria for distance. 

Maddox rod is placed in front of the right 
eye and asked to see point source of light. 
This dissociates the two eyes as he/she will 
be seeing red line in right eye and a point 
source of light in left eye. The number on 
Maddox tangent scale where the red line 
falls gives the amount of heterophoria in de- 
grees (Fig. 5.39). 
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Fig. 5.39: Maddox tangent scale 
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TESTS FOR EVALUATION OF TEAR FILM 
Schirmer’s Test (Fig. 5.40) 


Schirmer'’s Test | 


1. 


2s 


6. 


Schirmer’s test I measures the total tear 
secretions. 

It is performed with Schirmer’s test strip, 
(a Whatman filter paper 5 by 35 mm 
strip), which is folded at 5 mm and kept 
in lower conjunctival fornix. The test strip 
is kept in the lower fornix for 5 minutes 
and the amount of wetting on the filter 
paper is noted. 


. Wetting up to or more than 15 mm—nor- 


mal. 


. Wetting between 10 and 15 mm—bor- 


derline or mild dry eye. 


. Wetting between 5 and 10 mm—moder- 


ate dry eye. 
Wetting less than 5 mm—severe dry eye. 


Schirmer’s Test II 


1. 


Schirmer’s test II is done to measure re- 
flex secretions. 





Fig. 5.40: Schirmer’s test strip 


2. It is performed in similar way as first test 
except that nasal mucosa is rubbed by a 
cotton bud to irritate it to measure reflex 
secretions. 


Schirmer’s Basal Secretion Test 


Schirmer’s basal secretion test is performed 
similar to test I except that conjunctival for- 
nix is anesthetized before performing the 
test. 


Tear film break up time: Described under ‘Vital 
Staining’. 


Vital staining: Described under ‘Vital Staining’. 


Chapter 


Ophthalmic Instruments 


Chapter Outline 


Lid Speculum 

Needle Holder 

Forceps 

Scissors 

Knives (Blades) 

Instruments for Incision and Curettage of 
Chalazion 

Instruments for Lens Removal 

e Instruments for Irrigation and Aspiration 
of Cortical Matter During Cataract Surgery 


LID SPECULUM 


Lid speculum is used to keep the lids apart 
during surgeries on eyeball such as pteryg- 
ium excision, corneal surgeries, glaucoma 
surgeries and cataract surgery. Minor out- 
patient procedures such as corneal foreign 
body removal and scraping of corneal ulcer. 
It is called universal speculum because it can 
be used for both right and left eyes. It has to 
be inserted with open end facing medial can- 
thus and the closed end towards the lateral 
canthus (Figs 6.1 to 6.3). 


NEEDLE HOLDER 


Needle holders are meant to grasp/hold nee- 
dles during suturing. 


Instruments for Enucleation 
Instruments for Evisceration 
Instruments for Lacrimal Sac Surgery 
Hooks and Retractors 

Castroviejo Calipers 

lris Repositor 

Thermal Ball Point Cautery 
Cystitome or Capsulotome 


Castroviejo-Kalt Needle Holder and 
Stevens Needle Holder 


Castroviejo-Kalt needle holder and Stevens 
needle holder are larger in size and have a 
locking mechanism (Fig. 6.4). 

These are used for holding the needle for 
suturing during extraocular surgeries such as 
lid surgeries and for passing superior rectus 
bridle suture. 


Barraquer and Castroviejo 
Needle Holder 


Barraquer and Castroviejo needle holder are 
used for holding the needle during suturing 
in surgeries on conjunctiva, cornea, sclera 
and extraocular muscles. These have a spring 
action for holding the needles (Fig. 6.5). 
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Wire speculum with spring mechanism 
and solid blades 





Pediatric soeculum 


FORCEPS 


Forceps are instruments designed for holding 
tissues and sutures. 


Superior Rectus Holding Forceps 


Superior rectus holding forceps is toothed 
forceps with a double curve near the tip re- 
sembling the alphabet ‘S’ (Figs 6.6A and B). 

It is used to hold superior rectus muscle 
for passing bridle suture for fixation of globe 
to stabilize eyeball during intraocular surger- 
ies such as cataract surgery, corneal surgery 
and glaucoma surgery. 

Superior rectus along with other recti 
muscles originate from common tendinous 
ring at the apex of the orbit and get inserted 
into sclera at 7.7 mm from the limbus. 


Castroviejo-Kalt needle holder 





Barraquer needle holder 


The distance of insertion of rectus mus- 
cles from limbus are: 
e Medial rectus: 5.5mm 
e Inferior rectus: 6.5 mm 
e Lateral rectus: 6.9mm 
e Superior rectus: 7.7 mm. 
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Superior rectus holding forceps 


Spiral of Tillaux 


Spiral of Tillaux is an imaginary line join- 
ing the insertions of the four rectus muscles, 
which resembles a spiral pattern with inser- 
tion of medial rectus being nearest and the 
insertion of superior rectus being farthest 
away from the limbus. 


Fixation Forceps 


Fixation forceps (Figs 6.7A and B) have tooth 
at the tip and used to hold conjunctiva and 
episcleral tissues for fixing the globe during 
ocular surgeries. 


Corneoscleral Forceps 


Corneoscleral forceps are having fine teeth 
at the tip and are used to hold cornea and 
sclera for suturing during surgeries such as 


extracapsular cataract extraction (ECCE), 
keratoplasty and trabeculectomy. 


Pierse Type Microforceps 

Pierse type microforceps is a straight for- 
ceps with fine teeth at the tip (Fig. 6.8). 
Lim’s Forceps 

Lim’s forceps has a tying platform at the tip 
(Figs 6.9A and B). 

Tying Forceps 


Tying forceps are used for tying sutures (8-0 
to 11-0) during surgeries such as ECCE, kera- 
toplasty, trabeculectomy, sclerocorneal tear 
repair and conjunctival suturing during pte- 


rygium surgery. 


3) 





Fixation forceps 
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McPherson Tying Forceps 

McPherson typing forceps is used only for 
tying sutures (Figs 6.12A and B). 

Jaffe Tying Forceps 


Jaffe typing forceps is used for tying sutures 
(Figs 6.13A and B). 





lris Forceps 
Pierse microforceps 


Iris forceps is used to hold iris for doing iridec- 
Kelman-McPherson Forceps tomy during surgeries, e.g. trabeculectomy 
(Figs 6.10A and B) (Figs 6.14A and B). 


Other than for tying sutures it is also used to: 

e Insert intraocular lens (IOL) (Fig. 6.11) 

e To tear off the anterior capsular flap in Artery forceps is used for hemostatic pur- 
ECCE. pose to catch the bleeding vessels to prevent 


Artery Forceps 





Lim’s forceps 





Kelman-McPherson forceps 





Kelman-McPherson forceps with 
intraocular lens 


bleeding during lid surgeries and lacrimal 
sac surgeries. It is used to hold bridle suture 
for fixation of globe (Figs 6.15 and 6.16). 


SCISSORS 


Scissors are instruments designed to cut 
tissues and sutures. 
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Conjunctival Scissors 


Conjunctival scissors is a fine curved scissor 
with blunt tip, the blades of the scissors are 
kept apart by spring action (Figs 6.17A and B). 

It is used to cut conjunctiva in various 
surgeries such as pterygium excision, ECCE, 
small incision cataract surgery (SICS), trab- 
eculectomy and squint surgeries. 

The tip of the conjunctival scissors is 
blunt to prevent formation of button hole of 
the conjunctiva. This is used to lift the con- 
junctiva during cutting and thereby to pre- 
vent injury to the underlying sclera. 


Corneal Scissors 


Corneal scissors is a fine curved scissor with 
sharp tip, the blades of the scissors are kept 
apart by spring action (Figs 6.18A and B). 





McPherson tying forceps 





Jaffe tying forceps 
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lris forceps 





Straight artery forceps Curved artery forceps 





Conjunctival scissors 





Corneal scissors 


It is used to cut cornea in surgeries such 
as conventional ECCE, keratoplasty. The tip 
of the corneal scissors is sharp to have pre- 
cise cut to prevent irregular, ragged edges of 
the cornea, which can lead to astigmatism. 


Vannas Scissors 


Vannas scissors is a fine scissor with small 
cutting blades. The spring action separates 
the blades (Figs 6.19A to C). 

In Vannas scissors, blades can be straight 
or curved called Vannas straight and curved 
scissors respectively. It is used to cut: 





Vannas scissors 
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e Anterior capsule during ECCE 

e Tocut 10-0 and 9-0 nylon sutures 

e To cut sphincter pupillae for sphincter- 
otomy 

e Tocutiris for performing iridectomy. 


de Wecker Scissors 


de Wecker scissors is a fine scissor with small 
blades perpendicular to the arms (Fig. 6.20). 
It is used to cut iris for performing iridecto- 
my, to cut prolapsed vitreous during vitreous 
loss in surgeries such as intracapsular cata- 
ract extraction (ICCE), ECCE with vitreous 
loss, SICS with vitreous loss. 


Enucleation Scissors 


Enucleation scissors is a long, curved scis- 
sors. It is used to cut optic nerve during enu- 
cleation (Figs 6.21A and B). 


Plain Straight Scissors 


Plain straight scissors is used to cut skin sutures 
after lid surgeries, dacryocystectomy (DCT), 
dacryocystorhinostomy (DCR) (Fig. 6.22). 


KNIVES (BLADES) 


Crescent Blade 


Crescent blade is sharp at the sides with blunt 
tip (Figs 6.23A and B). Itis used to do self-seal- 
ing sclerocorneal tunnel in SICS. It is blunt 





de Wecker scissors 
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Enucleation scissors 


at the tip to prevent premature entry into 
the anterior chamber during construction of 
sclerocorneal tunnel. It is sharp at the sides 
as tunnel is made by sideward movements. 


Keratome 


Keratome has a diamond-shaped blade 
with two cutting edges and a sharp tip (Figs 
6.24A and B). 

It is used to enter anterior chamber 
through sclerocorneal tunnel in SICS. 

The tip of keratome is sharp to prevent 
ragged entry, which can cause Descemet’s 
membrane detachment. The dimension of 
the keratome is 2.8-3.2 mm. 





Plain straight scissors 


Paracentesis Needle (Side Port Blade) 


Paracentesis needle (side port blade) has a 
small sharp cutting blade (Figs 6.25A and B). 
It is used to make paracentesis (side port) in 
SICS. Side port is used to make capsulotomy 
and cortical wash in SICS. 


Extension Blade 


Extension blade has cutting edges anda blunt 
tip. It is used to extend the corneoscleral sec- 
tion in SICS (Figs 6.26A and B). 


Tooke’s Knife 





Tooke’s knife has a flat blade with blunt 
Crescent blade edges (Figs 6.27A and B). It is used to dissect 
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Keratome 





Side port blade 





Extension blade 





Tooke’s knife 
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corneal lamellae in lamellar keratoplasty, 
separate head of the pterygium from cornea, 
to separate Tenon’s tissue from sclera in sur- 
geries such as SICS, ECCE, trabeculectomy. 


Blade Breaker and Holder 


Blade breaker and holder has got jaws to 
hold the razor blade with a locking mecha- 
nism and is used to break razor blade, which 
is used to make incisions in SICS, trabecu- 
lectomy (Fig. 6.28). 


Blade Holder 


Bard-Parker blade holder is used to hold dis- 
posable surgical blades number 11 and 15, 
which are used to make incisions in surgeries 
like SICS, trabeculectomy (Fig. 6.29). 


INSTRUMENTS FOR INCISION 
AND CURETTAGE OF CHALAZION 


Chalazion Clamp 


Chalazion clamp has two circular blades one 
of which is open. It has a screw, which can be 
tightened. It is used for incision and curet- 
tage of chalazion (Fig. 6.30). 

Solid blade is placed on the skin side and 
the open side is placed on the conjunctival 
side and the screw is tightened to hold the lid 
and to achieve hemostasis. 


Chalazion Scoop 


Chalazion scoop has a round and cupped 
tip used to curette the chalazion after incis- 
ing it to scoop out the contents of the chala- 
zion (Fig. 6.31). 





Blade breaker and holder 


Blade holder 





Chalazion clamp 


Chalazion scoop 


INSTRUMENTS FOR LENS REMOVAL 


Wire Vectis 


Wire vectis has a wire loop at its end. It is 
used to remove nucleus out of the anterior 
chamber by phacosandwich method in SICS 
(Figs 6.32A and B). 


Intraocular Lens Dialer 


Intraocular lens has a long shaft at one end, 
which progressively decreases in size to- 
wards the tip and is bent twice at right an- 
gles to each other (Figs 6.33A and B). It is 
used to dial the posterior chamber IOL for 
proper positioning during IOL implantation 
in cataract surgery. It is used as second in- 
strument to hold the nucleus to remove it 
from anterior chamber in phacosandwich 
method in SICS. The other instrument used 
is wire vectis. 
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Irrigation Vectis 


Irrigation vectis has a wire loop at its end with 
irrigating ports (Fig. 6.34). This is attached to 
infusion line for providing hydrostatic pres- 
sure to push the nucleus out of the anterior 
chamber in SICS. 


INSTRUMENTS FOR IRRIGATION AND 
ASPIRATION OF CORTICAL MATTER DURING 
CATARACT SURGERY 


Simcoe Bulb 


Simcoe is a silicone bulb (Fig. 6.35). This is 
filled with saline and is used to infuse saline 
during irrigation and aspiration. 


Two-way Irrigation and 
Aspiration Cannula 


Two-way irrigation and aspiration cannula 
is a cannula, which has got two ports, one 








Wire vectis 





Intraocular lens dialer 
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Fig. 6.34: Irrigation vectis 


for irrigation and another one for aspiration 
(Figs 6.36A and B). Longer one, i.e. one at 
the tip is for aspiration, which is attached to 
a syringe to get suction force and the short- 
er one, i.e. one at the side is for irrigation, 
which is connected to simcoe bulb or infu- 
sion line. It is used for irrigation and aspira- 
tion of lens matter in ECCE. 








Figs 6.36A and B: Two-way or bi-way irrigation and 
aspiration cannula 





Fig. 6.35: Simcoe bulb 


INSTRUMENTS FOR ENUCLEATION 


Optic Nerve Guide 
(Enucleation Spoon) 


Optic nerve guide has a spoon-like end witha 
cleavage (Fig. 6.37). It is used in enucleation 
to cut the optic nerve. The cleavage is used 
to engage optic nerve and the surrounding 
spoon protects the globe. 

Other instruments required for enucle- 
ation are lid speculum, fixation forceps, con- 
junctival scissors, muscle hook, artery for- 
ceps and enucleation scissors. 


INSTRUMENTS FOR EVISCERATION 


Evisceration Spatula 


Evisceration spatula is used to separate uveal 
tissue from sclera in evisceration (Fig. 6.38). 


Evisceration Curette 


Evisceration curette has a rounded cup tip 
(bigger than chalazion curette) used to cu- 
rette the intraocular contents in eviscera- 
tion (Fig. 6.39). 

Other instruments used for evisceration 
are lid speculum, fixation forceps, conjunc- 
tival scissors, razor blade with holder and 
needle holder. 





Enucleation spoon 





Evisceration spatula 





Evisceration curette 


INSTRUMENTS FOR LACRIMAL 
SAC SURGERY 


Nettleship’s Punctum Dilator 


Nettleship’s punctum dilator has a pointed 
tip and is used to dilate the punctum to ac- 
commodate lacrimal probe during probing 
and lacrimal cannula for performing lacrimal 
syringing (Figs 6.40A and B). 
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Nettleship’s punctum dilator 


Bowman’s Lacrimal Probe 


Bowman’s lacrimal probe resembles a metal 
wire with the blunt rounded ends (Figs 6.41A 
and B). It is used to probe nasolacrimal duct 
in probing for congenital dacryocystitis and 
to identify lacrimal sac in surgeries of lac- 
rimal sac such as DCT and DCR. Lacrimal 
probes are available in four different sizes. 


Bone Punch 


Bone punch is used to cut lacrimal bone in 
DCR surgery to create an ostium between 
lacrimal sac and middle meatus (Fig. 6.42). 


Lacrimal Sac Dissector and Curette 


Lacrimal sac dissector and curette is a blunt- 
tipped instrument. It is used to dissect and 
separate lacrimal sac from surrounding 
structures in DCT and DCR. 
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Bowman’s lacrimal probe 





Bone punch 


HOOKS AND RETRACTORS 


Muscle Hook 


Muscle hook resembles a hook with a blunt 
knob (Figs 6.43A and B). It is used to hook 
extraocular muscles during squint surgeries 
and enucleation. 


Desmarres Lid Retractor 


Desmarres lid retractor is a spatulated in- 
strument with the tip having a smooth fold, 
which is folded inwards (Figs 6.44A and B). 


Uses 


e For double eversion of the upper eyelid 
and for examination of superior conjunc- 
tival fornix 

e Toretract the eyelids for ocular examina- 
tion in children, in adults with ecchymo- 
sis of eyelids. 


Cat’s Paw (Lacrimal Wound Retractor) 


Cat’s paw resembles cat’s paw with the tip 
bent inwards (Figs 6.45A and B). 





Muscle hook 
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Desmarres lid retractor 





Cat’s paw 

Uses Uses 
To retract the skin during lacrimal sac sur- _‘ For taking measurements such as: 
geries such as DCT and DCR. e Measurement of corneal size 

e Measurements during squint surgery to 
CASTROVIEJO CALIPERS calculate the amount of recession and 

resection 

Castroviejo calipers resembles compass with =e Measurements to locate pars plana during 
a graduated scale at one end (Fig. 6.46). pars plana surgeries, intravitreal injection. 





Castroviejo calipers lris repositor 
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Fig. 6.48: Thermal ball point cautery 


The posterior smooth part of the ciliary 
body is called pars plana. It is 5 mm wide 
temporally and 3 mm wide nasally. 


IRIS REPOSITOR 


Iris repositor is a blunt-tipped instrument 
(Fig. 6.47) used in eye surgeries. 


Uses 


To reposit the iris into anterior chamber if it 
prolapses out during surgeries such as cata- 
ract surgery, keratoplasty and corneal tear 
repair. 


THERMAL BALL POINT CAUTERY 


The instrument consists of a copper ball and 


a tip with a long handle. The instrument is 
heated with the copper ball held in the flame 
of spirit lamp and the heat, which is retained 





Fig. 6.49: Cystitome 


by the copper ball is transmitted to the tip 
that is used to achieve hemostasis by thermal 
coagulation (to cauterize conjunctival and 
episcleral vessels) (Fig. 6.48). 


Uses 


To cauterize bleeding vessels in surgeries 
involving conjunctival periotomy such as 
cataract surgery, pterygium excision and tra- 
beculectomy. 


CYSTITOME OR CAPSULOTOME 


About 26 gauge needle is bent twice, once at 
the tip and one more bent perpendicular to 
first one (Fig. 6.49). 


Uses 


For doing capsulotomy/capsulorhexis during 
ECCE. 
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Lens 

Pinhole 

Stenopaic Slit 

Priestley Smith's Retinoscope Mirror 


LENS 


A transparent refractive medium with two 
surfaces, which form a part of a sphere or a 
cylinder is called lens. 


Types 
Spherical Lenses 


Spherical lenses (Fig. 7.1) are bounded by 
two surfaces, which form a part of a sphere. 
Spherical lens can be: 

e Convex spherical lens (plus lens) 

e Concave spherical lens (minus lens). 


e Jackson Cross Cylinder 
e Maddox Rod 

e 20DLens 

e +78DLens 
Cylindrical Lenses 


Cylindrical lenses (Fig. 7.2) are bounded by 
two surfaces, which form a part of cylinder. 
Cylindrical lenses can be: 

e Convex cylindrical lens 

e Concave cylindrical lens. 


Lens 

The following questions have to be an- 
swered: 

e Howto identify the type of lens? 

e What are the uses of the lens? 





Fig. 7.1: Spherical lens 


Fig. 7.2: Cylindrical lens 
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How to Identify the Type of Lens? 


Those with handle are spherical lenses 


and those without handle, and with a line 
marked on the frame holding the lens are 
cylindrical lenses (in cylindrical lenses 
handle is absent to facilitate smooth ro- 
tatory movement to check the axis of the 
cylinder and line marked on it to identify 
the axis of the cylinder). 

But do not identify lens by this method, 
what is expected to see is, what is happening 
to the object when seen through the lens? 


Magnification: Convex lens. 
Minification: Concave lens. 


Movement of the object when lens is moved: 

e Object moves in both the axis—sphere 

e Objectmovesin only one axis—cylinder 

e Object moves in opposite direction as 
the lens—convex lens 

e Object moves in same direction as the 
lens—concave lens 

e Distortion of the image when the lens is 
rotated—cylinder. 


Spherical lens: Object seen through it 


moves in both axis and there is no distor- 
tion of object on rotating the lens. 


Cylindrical lens: Object seen through it 
moves in one axis (direction right angle 
to the axis). Line marked on a cylindrical 
lens indicates the principal axis, i.e. along 
which the lens does not have any power, 
i.e. no action along this axis. There is dis- 
tortion of object on rotating the lens. 


Convex Spherical Lens (Lens 1) 


Object when seen through the lens ap- 


pears magnified (Figs 7.3A and B) 


Object moves in both the axis and in op- 


posite direction as the lens when moved 


No distortion of the image when the lens 


is rotated 
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Lens is thicker in the center and thin at 
the periphery. Hence, the lens is convex 
spherical. 


Uses 


For correction of hypermetropia, presby- 
opia, aphakia 

20 D lens in indirect ophthalmoscopy 
+78 D, +90 D lens for slit lamp biomicros- 
copy examination of the fundus 

In loupe and lens examination—focal il- 
lumination for examination of structures 
of anterior segment of eye. 


Concave Spherical Lens (Lens 2) 


Object when seen through the lens ap- 
pears minified (Fig. 7.4) 

Object moves in both the axis and in same 
direction as the lens when moved 

No distortion of the image when the lens 
is rotated 

Lens is thin in the center and thick at the 
periphery. Hence, the lens is concave 
spherical. 


Uses 


For correction of myopia 
Hruby lens—58.6 D lens for slit lamp bio- 
microscopic examination of the fundus. 


DISORDERS OF THE E} 


Normul Eye 
Anatomy 





Figs 7.3A and B: Spherical convex lens. A. Without 
lens; B. Magnification of image through spherical 
lens. 





Fig. 7.4: Minification of image through spherical 


concave lens 


Convex Cylindrical Lens (Lens 3) 


e Object when seen through the lens ap- 
pears magnified (Fig. 7.5A) 

e Object moves in one axis and in opposite 
direction as the lens when moved 

e Distortion of the image when the lens is 
rotated (Fig. 7.5B) 

e Lens is thicker in the center and thin at 
the periphery. Hence, the lens is convex 


cylinder. 

Uses 

e For correction of hypermetropic astigma- 
tism 


e In Jackson cross cylinder for verification 
of subjective refraction. 


Concave Cylindrical Lens (Lens 4) 


e Object when seen through the lens ap- 
pears minified (Fig. 7.6A) 

e Object moves in one axis and in same di- 
rection as the lens when moved 

e Distortion of the image when the lens is 
rotated (Fig. 7.6B) 

e Lens is thin in the center and thick at the 
periphery. Hence, the lens is concave 
cylinder. 


Uses 

e For correction of myopic astigmatism 

e In Jackson cross cylinder for verification 
of subjective refraction. 
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PINHOLE 
Pinhole (Fig. 7.7) is used for pinhole test. 


Pinhole Test 


If the distance vision is less than 6/6, all pa- 
tients should be asked to look through a pin- 
hole and improvement, if any visual acuity, 
should be recorded. A pinhole cuts off all 
the peripheral rays and allows only central 
parallel beam of rays to enter eye and visual 
improvement is seen in cases of refractive 
errors. If the cause for diminution of vision 
is not refractive error as in case of cataract 
or retinal diseases then improvement is not 
seen. The size of the pinhole is 1 mm. 


STENOPAIC SLIT 


Stenopaic slit (Fig. 7.8) is used for stenopaic 
slit test. 


Stenopaic Slit Test 


Stenopaic slit allows clearest vision when it is 
rotated into the axis of astigmatism. It is done 
for checking the correction of astigmatism. If 
the vision improves with stenopaic slit when 
it is rotated into the axis of astigmatism, it in- 
dicates under correction. The size of the slit 
is 1 mm. 





Figs 7.6A and B: Concave cylindrical lens. A. Magnification of image; B. Distortion on rotating. 
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Fig. 7.7: Pinhole 


PRIESTLEY SMITH’S 
RETINOSCOPE MIRROR 


Smith’s mirror (Figs 7.9 to 7.11) is a combi- 
nation of plane mirror and concave mirror. 
It is used for doing retinoscopy. Plane mirror 
is used in all patients for retinoscopy and in 
patients with hazy media concave mirror is 
preferred (as concave mirror converges the 
light rays). 


JACKSON CROSS CYLINDER 


Jackson cross cylinder (Fig. 7.12) is combina- 
tion of two cylinders of equal strength with 
opposite signs with their axis at right angles 
to each other. Commonly used powers are 
+/-0.25 D and +/-0.5 D. It is used for verifica- 
tion of cylinder power and axis. 


MADDOX ROD 


Maddox rod (Fig. 7.13) consists of plus cylin- 
ders arranged parallel, which convert point 
light into a straight line of light at right angle 
to the axis of the rod. 


Maddox Rod Test for Assessing 
Macular Function 


Patient is asked to look through a Maddox 
rod ata bright light; if the patient sees contin- 
uous unbroken and undistorted redline then 
the macula is normal; if the line is broken it 
shows some pathology of macula. 





Fig. 7.8: Stenopaic slit 


Fig. 7.9: Mirror retinoscope 











Fig. 7.11: Streak retinoscope 





Fig. 7.12: Jackson cross cylinder 


Maddox Rod Test for 
Measurement of Latent Squint 


Maddox rod test works by presenting dis- 
similar images to two eyes there by breaking 
fusion and measures phoria (latent squint). 





aoe 


Fig. 7.13: Maddox rod 


It is done from a distance of 6 m hence, 
it measures phoria for distance. Maddox rod 
is placed in front of the right eye and asked 
to see point source of light. This dissociates 
the two eyes as he/she will be seeing redline 
in right eye and a point source of light in left 
eye. The number on Maddox tangent scale 
where the redline falls gives the amount of 
heterophoria in degrees. 


Double Maddox Rod Test 


Double Maddox rod test is done to diagnose 
torsional squint (cyclotropia). Two Maddox 
rods are placed as one each in front of each 
eye with the axis horizontally so that the pa- 
tient sees vertical lines. Patient without cy- 
clotropia see the lines parallel to each other. 
In incyclotropia, the 12 O’clock position of 
the line is seen turned nasally and in excyclo- 
tropia is seen turned temporally. 


20 D LENS 


The 20 D lens (Fig. 7.14) is used for indirect 
ophthalmoscopy for examination of fundus. 
It provides magnification of three times. 
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Fig. 7.14: 20 D lens 





Fig. 7.15: +78 D lens 


+78 D LENS 


The +78 D lens (Fig. 7.15) is used for slit 
lamp biomicroscopic examination of retina. 
Other lenses used for slit lamp biomicro- 
scopic examination of retina are +90 D lens 
and —58.6 D lens. 
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Drugs Used in Ophthalmology 
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Antiglaucoma Drugs 

Mydriatics and Cycloplegics 
Corticosteroids 

Antibacterial Drugs 

Antiviral Drugs 

Antifungal Drugs 

Non-steroidal Anti-inflammatory Drugs 


ANTIGLAUCOMA DRUGS 


The main objective of drug treatment in glau- 


coma is to reduce intraocular pressure (IOP), 
so that optic nerve damage and visual field 
defects are prevented. Antiglaucoma drugs 
are Classified as: 


1. Adrenergic agonists (sympathomimetics): 


e Non-selective a-adrenergic agonists: 
- Epinephrine. 

e Selective a-adrenergic agonists: 
- Apraclonidine 
- Brimonidine. 


2. Adrenergic antagonists: 


e Non-selective beta blocker: 
- Timolol 
— Levobunolol. 

e Selective beta-1 blocker: 
— Betaxolol. 


3. Parasympathomimetic drugs: 


e Pilocarpine 
e Carbachol. 


Local Anesthetic Drugs 
Hyaluronidase Injection 
Viscoelastics 

Artificial Tears 

Sutures 

Dyes 

Antiallergic Drugs 


. Hyperosmotic agents: 


e Oral glycerine 
e Intravenous (IV) Mannitol and urea. 


. Prostaglandins: 


e Latanoprost 

e Bimatoprost 
e Travoprost 

e Unoprostone. 


. Carbonic anhydrase inhibitors: 


e Oral acetazolamide 
e Topical dorzolamide. 


. Neuroprotective agents: 


e Calcium channel blockers 
e Antioxidants 
e Vasodilators. 


. Pilocarpine: Nearly 1%, 2%, 4% four times 


per day. Pilocarpine is a natural alkaloid 
obtained from pilocarpus microphyllus. 


Mechanism of Action 


Increased outflow through trabecular mesh- 
work by contraction of longitudinal fibers 


of the ciliary muscles leading to opening of 
trabecular pores in open-angle glaucoma. 
Peripheral iris is pulled away from trabecular 
meshwork by constriction of pupil thereby 
preventing the crowding of iris at the angle of 
anterior chamber in narrow-angle glaucoma. 


Indications 


e Primary open-angle glaucoma 
e Angle-closure glaucoma 
e Non-inflammatory secondary glaucoma 
e Intraoperatively to achieve meiosis of 
pupil. 
Pilocarpine was the first-line drug till 
1980s, now it is replaced by beta blockers and 
prostaglandin analogs. 


Contraindications 


Inflammatory glaucoma. 


Adverse Side Effects 


Ocular 


e Myopia due to ciliary muscle contraction 
e Retinal hole 

e Retinal detachment 

e Iris cysts 

e Ocular pemphigoid. 


Pilocarpine has to be avoided in patients 
with risk factors for retinal detachment 
such as high myopics and patients with 
retinal holes. 


Systemic 


Increased systemic muscarinic activity due 
to systemic absorption across the nasolacri- 
mal duct causing lacrimation, salivation, di- 
arrhea, vomiting and bronchospasm. 


Timolol 


Approximately 0.25%, 0.5% two times per day. 
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Mechanism of Action 


Timolol is a nonspecific beta-1 and beta-2 
blocker, it acts by decreasing the production 
of aqueous humor. 


Indications 


All varieties of glaucoma—open-angle, nar- 
row-angle glaucoma and secondary glaucoma. 


Timolol is the most common drug used to 
lower IOP in all kinds of glaucoma. 


Contraindications 


Asthma, chronic obstructive pulmonary dis- 
ease (COPD), bradycardia, congestive heart 
failure. 


Adverse Effects 


1. Ocular: Allergic conjunctivitis, kerato- 
conjunctivitis sicca, corneal anesthesia, 
superficial punctate keratitis. 

2. Systemic: Bronchospasm, bradycardia, 
central nervous system (CNS) side effects, 
e.g. depression, anxiety, disorientation. 


Timolol has to be used with caution in dia- 
betics as it masks the signs of hypoglycemia. 


Betaxolol 

Approximately 0.25 %, 0.5 % two times per 
day. It is similar to timolol in its mecha- 
nism of action and its uses except that it 
selectively blocks beta-1 receptors. It is 
less effective in reducing IOP as the ciliary 
body adrenoreceptors are predominantly 
beta-2. 

Since, it selectively blocks beta-1 
receptors, it can be safely used in pa- 
tients with asthma, COPD, where timo- 
lol is contraindicated; however cardiac 
side effects are more with betaxolol. 
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Brimonidine is selective a-2 adrenergic ag- 
onist acts by decreasing aqueous produc- 
tion. Its efficacy is similar to timolol. 


Hyperosmotic Agents 
Mechanism of Action 


Hyperosmotic agents act by increasing the os- 
molarity of plasma leading to absorption of wa- 
ter from ocular tissues thus decreasing the IOP. 


Indications 


e Acute glaucomas where IOP is very high 
and need to be reduced immediately 

e Oral glycerol 1.5-3 mL/kg body weight and 
IV Mannitol 1-2 g/kg body weight are the 
commonly used hyperosmotic agents. 


Prostaglandins 


Mechanism of Action 


Increased uveoscleral outflow by altering 
the extracellular matrix of ciliary muscle (in- 
crease in spaces and decrease in the resis- 
tance to outflow). 


Latanoprost 

e Latanoprost 0.005%, one drop once 
daily is the most commonly used pros- 
taglandin 

e lLatanoprost has got more efficacy than 
timolol and is among the first-line drugs 
for glaucoma 

e Latanoprost should be stored below 
room temperature and in darkness as it 
has thermal and solar instability. 


Adverse Effects 

e Brownish discoloration of iris, e.g. iris 
sun tan syndrome 

e Conjunctival hyperemia 

e ritis 

e Cystoid macular edema 

e Trichomegaly, i.e. increase in the length 
of eye lashes. 


Carbonic Anhydrase Inhibitors 
Mechanism of Action 


1. Inhibition of carbonic anhydrase pres- 
ent in the epithelium of ciliary body, thus 
preventing bicarbonate anions and so- 
dium influx thereby decreasing aqueous 
production. 

2. Oral acetazolamide 250 mg four times 
per day is the recommended dosage. 


Adverse Effects 


Metallic taste to food, depression, kidney 
stones, metabolic acidosis, hypokalemia and 
bone marrow depression are the adverse ef- 
fects of carbonic anhydrase inhibitors. 


MYDRIATICS AND CYCLOPLEGICS 


Mydriatics and cycloplegics are anticholiner- 
gic drugs, which cause dilatation of pupil and 
paralyze the action of ciliary muscle. 


Tropicamide: It is the shortest acting mydri- 
atic, which does not have cycloplegic action. 
Its action lasts for 4-6 hours. It is available 
as 0.5% eyedrops and used for dilatation of 
pupil before indirect ophthalmoscopy, be- 
fore cataract surgery, and for retinoscopy in 
patients with hazy media aged more than 
18 years. 


Cyclopentolate: It is both mydriatic and cy- 
cloplegic, and its action lasts for 24 hours. It 
is used for retinoscopy in children aged be- 
tween 12 and 18 years in treatment of irido- 
cyclitis and corneal ulcer. 


Homatropine: It is both mydriatic and cy- 
cloplegic and its action lasts for 72 hours. It 
is used for retinoscopy in children aged be- 
tween 7 and 12 years in treatment of iridocy- 
clitis and corneal ulcer. 


Atropine: It is the strongest and longest acting 
mydriatic and cycloplegic agent. It is avail- 
able as 1% eye ointment and eyedrops. Its ac- 
tion lasts for 21 days. It is used in retinoscopy 


in children less than 7 years, treatment of iri- 
docyclitis and corneal ulcer. 


Role of Atropine and Other Cycloplegics 

in Treatment of Iridocyclitis and Cor- 

neal Ulcer 

e Atropine relieves ciliary spasm by caus- 
ing paralysis of ciliary muscle action 

e It increases blood supply by relieving 
pressure on ciliary arteries, decreases 
exudation by decreasing vascular per- 
meability and prevents the formation 
of synechiae 

e Atropine eyedrops have to be avoided 
because of risk of systemic toxicity by 
absorption via nasolacrimal duct. 


Side Effects and Toxicity of Atropine 

Dry mouth, difficulty in talking, dry flushed 
hot skin, difficulty in micturation, dilated 
pupil, delirium, rapid cardiovascular col- 
lapse and convulsions. 

Atropine and other cycloplegics are 
contraindicated in narrow angle of the 
anterior chamber as they may precipitate 
angle-closure glaucoma. 


CORTICOSTEROIDS 


Corticosteroids have potent anti-inflamma- 


tory and antiallergic action. Commonly used 

corticosteroids are: 

e Hydrocortisone (short acting < 12 hour) 

e Prednisolone and methyl prednisolone 
(intermediate acting 12-36 hour) 

e Dexamethasone and_ betamethasone 
(long acting > 36 hour). 


Indications 


1. Topical steroids are used in allergic 
conjunctivitis, scleritis, | episcleritis, 
Mooren’s ulcer, iridocyclitis and postop- 
erative period after cataract surgery, pte- 
rygium surgery and keratoplasty. 
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2. Systemic steroids are used in optic neuritis, 
traumatic optic neuropathy, posterior uve- 
itis, pseudotumor of orbit, thyroid ophthal- 
mopathy and sympathetic ophthalmitis. 


Adverse Effects 


1. Ocular: Glaucoma, cataract. 

2. Systemic: Gastric ulcer, osteoporosis, 
cushingoid status, aggravation of dia- 
betes mellitus, psychiatric disturbances 
(mild euphoria is the most common) and 
susceptibility to infection. 


Steroids are contraindicated in all infective 
conditions caused by bacteria, viruses and 
fungi. 


e Topical steroids when used for longer 
duration are known to cause glaucoma 
because of deposition of mucopolysac- 
charides in the trabecular meshwork 
leading to rise in IOP 

e Oral/Systemic steroids when used for 
longer duration are known to cause 
posterior subcapsular cataract. 


ANTIBACTERIAL DRUGS 


The commonly used antibiotic drugs are as 
follows. 


Sulfonamides 


Mechanism of Action 


Being structural analogue of para-amino- 
benzoic acid (PABA), it acts by inhibiting 
bacterial folate synthetase. It is bacteriostatic 
in nature. 


Indications 


e Treatment of chlamydial infections such 
as trachoma and inclusion conjunctivitis 
e Treatment of ocular toxoplasmosis. 
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Aminoglycosides 
(Gentamicin, Tobramycin) 


Mechanism of Action 


Aminoglycosides are bactericidal, which pri- 
marily act against gram-negative bacteria. 
They act by inhibiting protein synthesis by 
binding to ribosomes. 


Indications 


In infective conditions of eye such as bacterial 
corneal ulcer, bacterial conjunctivitis, postop- 
eratively after surgeries such as cataract sur- 
gery, keratoplasty as prophylactic to prevent 
secondary bacterial infections. 


Fluoroquinolones (Ciprofloxacin, 
Ofloxacin, Moxifloxacin) 


Mechanism of Action 

Fluoroquinolones act by inhibiting bacterial 
deoxyribonucleic acid (DNA) gyrase enzyme. 
Indications 


In infective conditions of eye such as bacte- 
rial corneal ulcer, bacterial conjunctivitis, 
postoperatively after surgeries such as cata- 
ract surgery, keratoplasty as prophylactic to 
prevent secondary bacterial infections. 


ANTIVIRAL DRUGS 


Commonly used antiviral drugs are acyclovir, 
a purine analogue and idoxuridine, a pyrimi- 
dine analogue. 


Acyclovir 


Dosage 3% eye ointment five times per day 
for topical application and 400-800 mg up to 
five times per day for oral administration. 


Mechanism of Action 


Acts by inhibiting DNA polymerase. 


Indications 


1. Topical eye ointment in: 
e Herpes simplex virus (HSV) blepharitis 
e ‘The HSV conjunctivitis 
e The HSV corneal epithelial keratitis 
along with steroids in treatment of 
immune stromal keratitis. 
2. Oral acyclovir is indicated in: 
e Herpes zoster ophthalmicus (HZO) 
e Prophylaxis against recurrent corneal 
epithelial keratitis. 


Adverse Effects 


e lLacrimal punctual occlusion 
e Superficial punctuate keratitis 
e Follicular conjunctivitis. 


ANTIFUNGAL DRUGS 


Antifungal drugs used in ophthalmology are 
described below. 


Polyenes 


Natamycin 5%, amphotericin B 0.15%. 


Mechanism of Action 


Polyenes act by interacting with ergosterol 
present in cell membrane of fungi making 
cell membrane to become leaky resulting in 
loss of vital contents of cell. 


Indications 


Natamycin 5% is the first choice in Fusarium 
keratitis, amphotericin B 0.15% is the first 
choice in Aspergillus keratitis, Candida kera- 
titis, dematiaceous keratitis. 


Amphotericin eyedrops are not available 
commercially, it has to be prepared by IV 
preparation by adding 5% dextrose. 


Triazoles 
Fluconazole 0.3%, fluconazole 200 mg, itra- 
conazole 200 mg. 


Mechanism of Action 


Triazoles act by preventing demethylation 
of lanosterol by inhibiting the action of de- 
methylase in fungi thereby preventing the 
formation of ergosterol from lanosterol. 


Indications 


Triazoles are effective against Candida, 
hence used in Candida keratitis. Oral tri- 
azoles are used in all cases of fungal kera- 
titis as second-line drugs along with topical 
natamycin. 


Imidazoles 


Ketaconazole 200 mg, ketoconazole 2% eye- 
drops. Ketaconazole is moderately effective 
in fungal keratitis, hence used as second-line 
drug in fungal keratitis. Its mechanism of ac- 
tion is similar to triazoles. 


NON-STEROIDAL 
ANTI-INFLAMMATORY DRUGS 


Commonly used non-steroidal anti-inflam- 


matory drugs (NSAIDs) are flurbiprofen 0.3% 
and ketorolac 0.5%. 


Mechanism of Action 


The NSAIDs act by inhibiting the enzyme cy- 
clooxygenase, which inhibits prostaglandin 
synthesis. 


Indications 


To prevent cystoid macular edema postop- 
eratively after cataract surgery. NSAIDs are 
started before surgery and continued in the 
postoperative period up to 6 weeks. NSAIDs 
also help to maintain the pupillary dilatation 
during cataract surgery. Other indications 
are in allergic conjunctivitis, episcleritis and 
inflamed pterygium. 
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LOCAL ANESTHETIC DRUGS 


Commonly used local anesthetic drugs are 
lignocaine, bupivacaine and proparacaine. 


Mechanism of Action 


Local anesthetic drugs act by decreasing 
the entry of sodium ions during upstroke 
of action potential. 4% lignocaine and 0.5% 
proparacaine are used for topical anesthe- 
sia. 2% lignocaine (duration of action if 1-2 
hour) and 0.5% bupivacaine (duration of 
action is 3-6 hour) are used for infiltration 
anesthesia. 


Indications 


1. Surface anesthesia: 

e For removal of corneal and conjuncti- 
val foreign bodies 

e For office procedures such as lacri- 
mal syringing, tonometry, corneal 
scraping. 

2. Infiltration anesthesia: For performing 
intraocular surgeries such as cataract 
surgery, trabeculectomy, squint surgery, 
keratoplasty and pterygium excision. 


HYALURONIDASE INJECTION 


Hyaluronidase 50 U/mL in peribulbar an- 
esthesia is used to increase diffusion of an- 
esthetic agent by breaking hyaluronic acid 
present in cell membranes. 


VISCOELASTICS 


Viscoelastics are substances with dual 
properties, which act as viscous liquids as 
well as elastic solids. They are used to pre- 
vent damage to corneal endothelium and 
other vital intraocular structures during 
intraocular surgery. Methyl cellulose and 
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sodium hyaluronate are the commonly used 
viscoelastic agents. 


Indications 


Viscoelastics are used in intraocular surger- 
ies such as cataract surgery, trabeculecto- 
my, keratoplasty to maintain deep anterior 
chamber and to prevent damage to corneal 
endothelium. 


ARTIFICIAL TEARS 


Artificial tears are used as substitutes in pa- 


tients with dry eye. They are also used in cor- 
neal epithelial defects for symptomatic relief. 
They contain visco agents such as sodium 
hyaluronate, methyl cellulose or polyvinyl al- 
cohol, which improve tear retention. 


SUTURES 


Both absorbable and non-absorbable su- 

tures are used in ophthalmology. Non-ab- 

sorbable sutures are preferred for corneal 

suturing, conjunctival suturing. Absorbable 

sutures are preferred in squint surgeries, 

dacryocystorhinostomy (DCR), scleral su- 

turing: 

e Non-absorbable sutures: Nylon 10-0, 9-0 
are preferred for corneal suturing 

e Absorbable sutures: Vicryl 6-0 is used in 
Squint surgeries, DCR. 


DYES 


The three dyes are trypan blue, fluorescein 
sodium, indocyanine green (ICG). Trypan 
blue is used to stain anterior capsule for per- 
forming capsulorhexis in extracapsular cata- 
ract extraction (ECCE). Fluorescein sodium 
and ICG are described under diagnostic tests 
in ophthalmology. 


ANTIALLERGIC DRUGS 


Commonly used antiallergic drugs in oph- 

thalmology are: 

e Antihistamine drugs such as azelastine, 
chlorpheniramine maleate, olopatadine 

e Mast cell stabilizers, e.g. sodium cromo- 
glycate, ketotifen. 


Mechanism of Action 


Antihistamine drugs act by inhibiting the ac- 
tion of histamine, whereas mast cell stabiliz- 
ers act by preventing the degranulation of 
the sensitized mast cells. Olopatadine acts by 
both the mechanisms. 


Indications 


Antiallergic drugs are used in treatment of 
allergic conjunctivitis. The NSAIDs and cor- 
ticosteroids are also used in treatment of al- 
lergic conditions of the eye. 
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Common Ophthalmic Surgeries 


Chapter Outline 


Anesthesia 
Cataract Surgery 
Trabeculectomy 
Evisceration 
Enucleation 


ANESTHESIA 
General Anesthesia 
Indications 


1. For performing ophthalmic surgeries in 
children, mentally retarded and non-co- 
operative adult patients. 

2. For destructive operations such as 
evisceration, enucleation and exen- 
teration to avoid psychological trauma 
(they can also be done under local an- 
esthesia). 

3. For repair of perforating or penetrating 
injuries involving eyeball. 


Local Anesthesia 


Local anesthesia can be either surface (topi- 
cal) anesthesia or infiltration anesthesia. 


Pterygium Excision 

Keratoplasty 

Dacryocystectomy 
Dacryocystorhinostomy 

Incision and Curettage of Chalazion 


Surface Anesthesia 


Surface anesthesia is done by instillation of 
4% lignocaine or 0.5% proparacaine. 


Indications: As follows: 

e Outpatient office procedures such as to- 
nometry, gonioscopy, subconjunctival 
injection, lacrimal syringing, A-scan, etc. 

e Removal of corneal foreign body, con- 
junctival foreign body. 


Infiltration Anesthesia 


Infiltration anesthesia is done by injecting 

2% lignocaine or 0.5% bupivacaine. Infiltra- 

tion anesthesia can be: 

e Retrobulbar anesthesia 

e Peribulbar anesthesia 

e Sub-Tenon’s anesthesia 

e Intracameral anesthesia (injection of an- 
esthetic agent into anterior chamber) 

e Facial block. 
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Drugs Used Along with Local 
Anesthetic Agents 

1. Adrenaline 1 in 1 lakh units to reduce sys- 
temic absorption of local anesthetic agent 
and to prolong the duration of action. 

2. Hyaluronidase 50 U/mL in peribulbar 
anesthesia to increase diffusion of an- 
esthetic agent by breaking hyaluronic 
acid present in cell membranes. 

3. Peribulbar blockis best achieved by us- 
ing both 2% lignocaine (for rapid onset 
of action) with 0.5% adrenaline. 

4. Bupivacaine (for longer duration of ac- 
tion) with hyaluronidase. 

The action of lignocaine lasts for 1-2 
hours and the duration of action of bupiva- 
caine is 3-6 hours. 


Retrobulbar Anesthesia 
The principle is to block the sensory nerves 
and motor nerves, which supply the extra- 
ocular muscles before they innervate the 
extraocular muscles in the posterior conal 
space [superior oblique muscle is not 
anesthetized because cranial nerve (CN) 
IV has extraconal course and it escapes 
from the block] (Fig. 9.1). 

The anesthesia provides excellent anes- 
thesia and akinesia with quick onset of action. 


Disadvantages 


Complication rate is higher; the complica- 
tions associated with it are: 

e Retrobulbar hemorrhage 

e Ocular perforation 

e Injury to optic nerve 

e Brainstem anesthesia. 








Fig. 9.1: Retrobulbar anesthesia 


Peribulbar Anesthesia 
The principle is to place local anesthetic 
agent outside the muscle cone and allow 
the anesthetic agent to diffuse into muscle 
cone to cause anesthesia. Injection hyal- 
uronidase is used to assist the anesthetic 
agent to diffuse across the muscle cone. 
The complications rate is low, hence it 
is the preferred technique over retrobulbar 
anesthesia (Figs 9.2A and B, 9.3). 


Disadvantages 


Delayed onset, as the anesthetic agent has 
to diffuse from peribulbar space to retro- 
bulbar space. All complications of retro- 
bulbar anesthesia can occur with this also, 
but with very less frequency. 


Sub-Tenon’s Anesthesia 

The principle is to inject anesthetic agent 
into sub-Tenon’s space to block sensory 
nerve endings to cause anesthesia, but it 
will not cause akinesia, as it will not block 
motor nerves. 





Figs 9.2A and B: Technique of peribulbar block 





Fig. 9.3: Peribulbar anesthesia 


Intracameral Anesthesia 

The principle is to inject anesthetic agent 
into anterior chamber to anesthetize iris and 
ciliary body to carry out procedures in ante- 
rior chamber. It is used in association with 


topical anesthesia for phacoemulsification. 


Facial Block 

The principle is to block facial nerve— 
either its main branch or its peripheral 
branches to anesthetize orbicularis oculi 
to prevent squeezing of eyelids during in- 
traocular surgeries. 


Van Lint’s method: Infiltration of anesthe- 
sia along superolateral and inferolateral 
margin of orbit to block peripheral branch- 
es of facial nerve. 


Atkinson’s method: Facial nerve block over 
zygomatic arch. 


O’Brien’s method: Facial nerve block over 
mandibular condyle. 


Nadbath-Rehman method: Facial nerve 
block (of the main trunk) just below the ex- 
ternal auditory meatus (Fig. 9.4). 


Other Types of Infiltration Anesthesia 
Other types of infiltration anesthesia used 
in ophthalmology are: 

e Frontal nerve block 

e Supraorbital nerve block 

e Supratrochlear nerve block 

e Infratrochlear nerve block 

e lLacrimal nerve block 

e Infraorbital nerve block. 
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Anesthesia for 

Dacryocystorhinostomy (DCR) 

e Local skin incision injection 

e Infratrochlear nerve block by inserting 
needle below trochlea 

e Infraorbital nerve block by inserting the 
needle at the junction of inferior orbital 
margin with anterior lacrimal crest 

e Anesthesia of nasal mucosa by packing 
nose with a gauze piece moistened with 
lignocaine. 


CATARACT SURGERY 


The techniques for cataract surgery have un- 
dergone evolution starting from couching 
(applying pressure on the eyeball to dislocate 
the intact lens into vitreous chamber so that 
patient becomes aphakic and will have apha- 
kic vision, which is better than vision with 
mature and hypermature cataracts), which 
was practiced by Sushruta, father of surgery. 
The various techniques of cataract surgery 
are described in Table 9.1. 


Indications for Cataract Surgery 
Optical: To improve vision when cataract is 
causing visual impairment. 


Therapeutic: As treatment for lens-induced 
glaucomas and in treatment of posterior 





Fig. 9.4: Techniques of facial block (A, site of 
Atkinson facial block; N, site of Nadbath-Rehman 
facial block; O, site of O’Brien facial block; V, site of 
Van Lint facial block). 
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segment problems such as diabetic retinopa- 
thy, retinal detachment, when lens opacity 
is preventing the treatment of posterior seg- 
ment problems. 


Cosmetic: Cataract surgery to obtain black 
pupil with no visual prognosis in conditions 
where cataract is associated with posterior 
segment diseases such as optic atrophy, etc. 


intracapsular Cataract Extraction 


e Entire cataractous lens is removed along 
with intact capsule 

e Not done nowadays 

e The indication for intracapsular cataract 
extraction (ICCE) is dislocated lens into 
anterior chamber. 


Enzyme alpha-chymotrypsin is used in 
young patients for performing ICCE to dis- 
solve the zonules, in patients after 50 years 
of age, this enzyme is not required as the 
zonules will not be strong. 


Steps of Intracapsular 
Cataract Extraction 


1. Local anesthesia—peribulbar block is 
the preferred one. 

2. Preparation of the eyeball by painting the 
eye with povidone-iodine and draping 
the eye with eye towel. 

3. Insertion of the wire speculum to keep 
the eyelids apart. 

4. Superior rectus stitch or bridle suture for 
fixation of the globe. 

5. Conjunctival peritomy and cauterization 
of the bleeding vessels. 

6. Partialthicknesslimbal groove 10-12mm. 

7. Corneoscleral section and entry into an- 
terior chamber. 

8. Injection of viscoelastic into the anterior 
chamber. 

9. Lens delivery by cryoextraction or tum- 
bling. In cryoextraction, the lens is re- 
moved by applying cryoprobe onto the 


surface of lens. In tumbling, lens is re- 
moved by applying pressure and counter 
pressure at 6 O’clock and 12 O'clock po- 
sition respectively. 

10. Peripheral iridectomy. 

11. Anterior chamber IOL insertion. 

12. Formation of anterior chamber by bal- 
anced salt solution. 

13. Closure of the corneoscleral incision by 
9-0 or 10-0 nylon suture. 

14. Closure of conjunctiva. 

15. Subconjunctival injection of antibiotic 
with steroid. 

16. Pad and bandage. 


Extracapsular Cataract Extraction 


The cataractous lens is removed leaving be- 
hind intact posterior capsule. Types of extra- 
capsular cataract extraction (ECCE) are: 

e Conventional ECCE 

e Small incision cataract surgery (SICS) 

e Phacoemulsification. 


Steps of ECCE (Conventional ECCE) 


1. Anesthesia: Local anesthesia in the form 
of peribulbar anesthesia. 

2. Preparation of the eyeball by painting the 
eye with povidone-iodine, draping the 
eye with eye towel. 

3. Insertion of the wire speculum. 

4. Superior rectus stitch or bridle suture for 
fixation of the globe. 

5. Conjunctival peritomy and cauterization 
of the bleeding vessels. 

6. Partial thickness limbal groove 8-10 mm. 

7. Corneoscleral section. 

8. Injection of viscoelastic into the anterior 
chamber. 

9. Capsulotomy or capsulorhexis: It is the 
most important step in ECCE, which 
differentiates it from ICCE. This step re- 
moves the anterior capsule and leaves 
behind the posterior capsule: 

a. Capsulotomy: It is done by using a bent 
26 gauge needle called cystotome. 


Multiple radial punctures are made 
in the anterior capsule in a circular 
fashion of approximately 6-7 mm in 
diameter. Capsulotomy is completed 
by joining these cuts and removing 
the part of anterior capsule. This is 
also called canopener capsulotomy or 
multipuncture capsulotomy. 

b. Capsulorhexis: It is done either by a 
cystotome or a capsulorhexis forceps. 
This is done by tearing the capsule ina 
circular fashion of 6-7 mm diameter. 
Capsulorhexis is better than capsu- 
lotomy and preferred, as this can be 
stretched for in the bag IOL insertion. 

10. Enlarging the corneoscleral section. 

11. Hydrodissection: This is done by inject- 
ing the fluid under the anterior capsule 
to separate the cortex and nucleus from 
capsule. 

12. Removal of nucleus by pressure and 
counter pressure method or by using 
vectis. 

13. Removal of cortical matter by irrigation 
and aspiration. 

14. Insertion of posterior chamber IOL. 

15. Formation of anterior chamber by bal- 
anced salt solution. 

16. Closure of the corneoscleral incision. 

17. Closure of conjunctiva. 

18. Subconjunctival injection of antibiotic 
with steroid. 

19. Pad and bandage. 


Phacoemulsification 


1. Phacoemulsification is the most popu- 
lar surgery and is considered as the gold 
standard surgical procedure for cataract. 

2. It was first introduced by Charles D Kel- 
man in 1967. 

3. It is the most preferred mode of treat- 
ment, as the incision size is less than 3.5 
mm, which allows for quick visual re- 
habilitation. It uses foldable intraocular 
lenses (Fig. 9.5). 
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Definition 


Phacoemulsification is a surgical procedure 
for cataract removal, where the cataractous 
lens is emulsified by ultrasonic energy by us- 
ing phacoemulsifier machine (Fig. 9.6). 


Mechanism 


Phacoemulsification handpiece consists of 
piezoelectric crystals, which convert elec- 
trical energy into mechanical vibration 
(Fig. 9.7). The phacoemulsification needle 
vibrates at about 40,000 times/second thus 
emulsifying the nucleus. 


Steps of Phacoemulsification 


1. Anesthesia: Local anesthesia in the form 
of peribulbar block or topical anesthesia 
by 4% lignocaine with intracameral an- 
esthesia by injection of lignocaine into 
anterior chamber. 





Fig. 9.5: Ophthalmology operation theater 
surgeon operating under microscope 





Fig. 9.6: Phacoemulsification machine 
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14. 


. Capsulorhexis: 





Fig. 9.7: Phacoemulsification handpiece 


. Preparation of the eyeball by painting the 


eye with povidone-iodine, draping the 
eye with eye towel. 


. Insertion of the wire speculum. 
. Conjunctival peritomy and cauterization 


of the bleeding vessels is required in lim- 
bal incision and it is not required in clear 
corneal incision. 


. Scleral groove and sclerocorneal tunnel 


construction using crescent blade or clear 
corneal incision is made using keratome. 
The wound size required is 3-3.5 mm. 


. Paracentesis or side port entry into ante- 


rior chamber. 


. Forming the anterior chamber with vis- 


coelastic. 

It is compulsory, as 
phacoemulsification requires a stable 
capsular bag. 


. Hydrodissection and hydrodelineation. 
10. 


Emulsification of nucleus: The various 
methods of emulsification of nucleus are: 
e Divide and conquer 

e Stop and chop 

e Direct chop. 

Removal of cortical matter and epinucle- 
us by irrigation and aspiration. 

Foldable posterior chamber (PC) IOL 
insertion. 

Formation of anterior chamber. 
Subconjunctival injection of antibiotic with 
steroid is given when surgery is performed 
under local anesthesia; antibiotic steroid 
eyedrop is applied topically when surgery 
is performed under topical anesthesia. 


15. Pad and bandage is done when surgery 
is performed under local anesthesia and 
patient walks out of operation theater 
with postoperative goggles when surgery 
is performed under topical anesthesia 
(Fig. 9.8). 


Recent Advances in Cataract Surgery 


Microincisional Cataract Surgery 


Microincisional cataract surgery (MICS) in- 
cludes cataract surgery performed through 
an incision less than 2.2 mm in size. Types of 
MICS include the following: 

e Coaxial MICS 

e Bimanual MICS. 


Coaxial MICS 

Coaxial MICS is performed through incision 
of 2.2 mm in size. It uses a phacoemulsifi- 
cation tip of lesser dimension compared to 
the conventional phacoemulsification tips, 
which measure about 3-3.5 mm. 

Bimanual MICS 

Bimanual MICS is also called phakonit and it 
uses two incisions of about 1 mm in size. A 
sleeveless phacoemulsification tip without 
infusion sleeve is used through one inci- 
sion and infusion sleeve is used separately 
through another incision. 


Ultrasmall Incision Cataract Surgeries 


Phakonit: Phacoemulsification with needle 
opening via ultrasmall incision with sleeveless 
ultrasound tip. The size of incision is 0.9 mm. 





Fig. 9.8: Patients with pad and bandage after 
cataract surgery at the ophthalmology wards 


Microphakonit: It is performed through 
an incision of 0.7 mm. It is also called ul- 
trasmall incision cataract surgery. 


Femtosecond laser cataract surgery: Femto- 
second laser is used to perform the initial 
steps of the cataract surgery such as corne- 
al tunnel, capsulorhexis. Later phacoemul- 
sification is done by using phacoemulsifier. 


TRABECULECTOMY 


Trabeculectomy is a partial thickness filter- 
ing operation, where a part of trabecular 
meshwork is excised along with partial thick- 
ness of sclera. 


Indications 


e Primary open angle glaucoma not con- 
trolled by maximum medical treatment 

e Primary angle closure glaucoma with 
peripheral anterior synechiae involving 
more than half of the angle 

e Developmental and congenital glaucomas. 


Procedure 


e Anesthesia by peribulbar block 

e After anesthesia, eye speculum is inserted 

e Limbal-based conjunctival flap 

e Hemostasis by cauterizing the bleeding 
vessels 

e Dissection of a superficial scleral flap 

e Excision of deep sclera along with trabec- 
ular tissue 

e Peripheral iridectomy 

e Suturing of superficial scleral flap 

e Closure of conjunctival flap 

e Pad and bandage. 


Mechanism of Action 
of Trabeculectomy 


Filtration 


e Around the scleral flap margins 
e ‘Through outlet channels of the scleral flap 
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e Through connective tissue substance of 
scleral flap 

e Through cut ends ofthe Schlemm’s canal. 
Aqueous fluid is made to enter the sub- 

conjunctival tissue from one of the above ways 

(resulting in formation of conjunctival bleb) 

and it gets absorbed, thus increasing filtration. 


Complications 


e Bleb failure leading to inadequate filtra- 
tion and failure to control intraocular 
pressure 

e Overfiltration leading to excess filtration 
causing hypotony 

e Bleb-related infection. 


Antimetabolites in Glaucoma 
Filtration Surgery 
Successful glaucoma filtration surgery is 
indicated by the formation of cystic filter- 
ing bleb, which results in drainage of aque- 
ous humor from anterior chamber to the 
subconjunctival space. Failure of filtration 
is due to episcleral scarring. 
Antimetabolites are used in glaucoma 
surgery to prevent scarring by inhibiting 
the proliferation of fibroblasts. 5-fluoroura- 
cil and mitomycin C are commonly used 
agents. 


Indications for Antimetabolites Use in 

Glaucoma Filtering Surgery 

e Previously failed glaucoma filtering surgery 

e Glaucomas with high risks of failure such 
as aphakic glaucoma, pseudophakic 
glaucoma and neovascular glaucoma. 


EVISCERATION 


Evisceration is a surgical procedure, which 
involves removal of intraocular contents 
leaving sclera and optic nerve. 


Indications 


e Panophthalmitis 
e Blind and disfigured eyes with staphyloma. 
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Anesthesia Preferred 


General anesthesia is preferred, but can also 
be done under local anesthesia. 


Procedure 


e After anesthesia and preparing of the eye 
speculum is inserted 

e Dissection of conjunctiva all around the 
limbus 

e Complete excision of cornea with limbus 

e Introduction of evisceration scoop to 
separate uveal tissue from sclera, and 
uveal tissue and intraocular contents are 
scooped out 

e Hemostasis is achieved with warm saline- 
soaked gauze 

e Silicone ball implant is placed in the 
scleral cup 

e Sclera, Tenon’s capsule and conjunctiva 
are sutured separately 

e Pad and bandage. 


ENUCLEATION 


Enucleation is a surgical procedure, which 
involves removal of eyeball along with a por- 
tion of optic nerve. 


Indications 


e To collect eyeball from eye donors af- 
ter their death, is the most common 
indication 

e Malignancies of eye such as retinoblas- 
toma, malignant melanoma 

e Sympathetic ophthalmitis 

e Endophthalmitis not responding to med- 
ical treatment. 


Contraindications 


Panophthalmitis, as the infection may spread 
via the cut ends of optic nerve sheath. 


Anesthesia Preferred 


General anesthesia is preferred, but can also 
be done under local anesthesia. No anesthe- 
sia is required to collect eyeball from donors, 
which is collected only after death of donors. 


Procedure 


e After anesthesia and preparing of the eye, 
the speculum is inserted 

e Dissection of conjunctiva all around the 
limbus 

e Four recti muscles are hooked and cut 

e Optic nerve is cut with a enucleation 
SCISSOTS 

e Oblique muscles are cut 

e Eyeball is removed 

e Hemostasis is achieved with warm saline- 
soaked gauze 

e Tenon’s capsule and conjunctiva are su- 
tured separately 

e Pad and bandage. 


OTHER SURGERIES 


The below mentioned surgeries are described 

under respective case discussions in Chapter 

4 ‘Case Presentation’: 

e Pterygium excision 

e Keratoplasty 

e Dacryocystectomy 

e Dacryocystorhinostomy 

e Incision and curettage of chalazion (for 
more details refer Chapter 6 ‘Ophthalmic 
Instruments’). 


Chapter 1 () 


An Approach to a Patient with Red Eye 


Chapter Outline 


e Acute Red Eye e Corneal Abrasion 

e Subconjunctival Hemorrhage e Infective and Non-infective Keratitis 
e Blepharitis e Endophthalmitis 

e Conjunctivitis e Panophthalmitis 

e Inflamed Pterygium e Orbital Cellulitis 

e Episcleritis e Acute lridocyclitis 

e Scleritis e Acute Congestive Glaucoma 

ACUTE RED EYE e Corneal abrasion 


e Infective and non-infective keratitis 
e Endophthalmitis 
e Panophthalmitis 
e Orbital cellulitis. 


Differential Diagnosis 
of Acute Red Eye 


Three classical differential diagnosis of this 


condition are: SUBCONJUNCTIVAL HEMORRHAGE 

1. Acute conjunctivitis. as 

2. Acute iridocyclitis. The collection of blood under the bulbar 

3. Acute congestive glaucoma. conjunctiva is termed as subconjunctival 
hemorrhage. 


Causes of Red Eye (Table 10.1) Causes 


Trauma is the most common cause. The 
mode of trauma may vary from very trivial 
one to very serious one such as head injury, 
orbital wall fractures, etc. 

Other causes include hemorrhagic con- 
junctivitis caused by picornaviruses, pneumo- 
cocci, bleeding disorders, spontaneous rupture 


The causes include: 

e Blepharitis 

e Conjunctivitis 

e Subconjunctival hemorrhage 
e Episcleritis 

e Scleritis 
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Table 10.1: Red eye 


Mild pain/irritation with no 
visual involvement 


Blepharitis 

Conjunctivitis 
Inflamed pterygium 
Episcleritis 


Painless and with no visual 
involvement 


Subconjunctival hemorrhage 


of blood vessels in patients with microvascular 
diseases such as diabetes and hypertension. 


Examination 


Posterior limit of the subconjunctival hemor- 
rhage has to be made out clearly, if posterior 
limit cannot be made out, retrobulbar hem- 
orrhage has to be ruled out particularly in pa- 
tients with history of moderate-to-severe eye 
trauma or head injury. 

Look out for other causes of subconjunc- 
tival hemorrhage in patients with no history 
of trauma. Evaluate for diabetes and hyper- 
tension in patients with spontaneous sub- 
conjunctival hemorrhage. 


Treatment 


Subconjunctival hemorrhage alone will not 
require treatment other than reassurance 
and advice that it will resolve over a period 
of 4 weeks. 


BLEPHARITIS 


Inflammation of lid margin is called blepharitis. 


Causes 


e Infective, e.g. staphylococcal ulcerative 
blepharitis 

e Non-infective, e.g. seborrheic or squa- 
mous blepharitis 

e Meibomianitis. 





Moderate-to-severe pain with various 
grades of visual impairment 


Scleritis 

Corneal abrasion 

Infective and non-infective keratitis 
Endophthalmitis 

Panophthalmitis 

Orbital cellulitis 

Acute iridocyclitis 

Acute congestive glaucoma 


Examination 


Blepharitis usually presents with scales at lid 
margins in squamous blepharitis, crusts (ul- 
cers on removing crusts) in staphylococcal 
ulcerative blepharitis and yellowish spots in 
meibomianitis. 


Treatment 


Treatment is by lid hygiene, antibiotic/ 
steroid eyedrops/ointment (only anti- 
biotic eyedrops/ointment in ulcerative 
blepharitis). 


CONJUNCTIVITIS 


The inflammation of conjunctiva is called 
conjunctivitis. 


Causes 


e Infective causes including bacterial con- 
junctivitis and viral conjunctivitis 

e Allergic conjunctivitis 

e Traumatic conjunctivitis. 


Examination 


1. All varieties of conjunctivitis present with 
conjunctival congestion associated with 
discharge. 

2. Bacterial conjunctivitis presents with 
mucopurulent or purulent discharge. 


3. Viral conjunctivitis presents with watery 
discharge with follicles in conjunctiva. 

4. Allergic conjunctivitis presents with ropy 
discharge with papillae in conjunctiva 
mainly in upper palpebral conjunctiva. 


Treatment 


— 


. Treatment depends on the causative agent. 

2. Bacterial conjunctivitis is treated by ap- 
propriate antibiotic eyedrops. 

3. Viral conjunctivitis treatment is mainly 
symptomatic and by antibiotic eyedrops 
to prevent secondary bacterial infection. 

4. Allergic conjunctivitis is treated by an- 

tihistamine drugs, mast cell stabilizers, 

vasoconstrictors and steroid eyedrops. 


INFLAMED PTERYGIUM 


Pterygium presenting with complaints of in- 
flammation is common in patients with pre- 
existing pterygium usually on exposure to 
dust, wind, etc. 


Treatment 


Treatment is by non-steroidal anti-inflam- 
matory agents such as ketorolac eyedrops, 
flurbiprofen eyedrops or steroidal agents 
such as fluorometholone eyedrops, dexa- 
methasone eyedrops. 


EPISCLERITIS 


1. Inflammation of episclera with Tenon’s 
capsule is called episcleritis. 

2. It presents with mild pain with sectoral 
congestion. 


Treatment 


1. Treatment is by topical steroid eyedrops 
with or without systemic non-steroidal 
drugs. 

2. Recurrent episcleritis should be evalu- 
ated for autoimmune disorders as in case 
of scleritis. 
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SCLERITIS 


Inflammation of sclera is called scleritis. It 
presents with moderate-to-severe pain with 
sectoral congestion. It is important because 
of its frequent association with autoimmune 
disorders. Hence, all cases of scleritis have to 
be evaluated for autoimmune diseases (e.g. 
rheumatoid arthritis, systemic lupus ery- 
thematosus, ankylosing spondylitis), meta- 
bolic diseases (e.g. gout, thyroid disease) and 
sranulomatous diseases (e.g. tuberculosis, 
syphilis, etc.). 


Treatment 


Treatment is by topical steroids and systemic 
steroids with non-responsive cases requiring 
immunosuppressive agents. 


CORNEAL ABRASION 


Corneal epithelial defect is called corneal 
abrasion. It presents with severe pain, photo- 
phobia, watering and circumcorneal conges- 
tion with various grades of visual impairment. 


Examination 


Search for the cause of corneal abrasion 
should be made in all cases, particularly look 
for a retained foreign body in sulcus subtar- 
salis by everting the upper eyelid. In all cases 
of corneal abrasion, cornea has to be stained 
with fluorescein and the size of the abrasion 
should be noted. Look for corneal dystrophies 
or degenerations such as epithelial basement 
dystrophy in patients with recurrent corneal 
abrasion with no history of trauma. 


Treatment 


Treatment is mainly by antibiotic eyedrops/ 
ointment to prevent secondary bacterial in- 
fection, lubricating eyedrops (e.g. methyl- 
cellulose eyedrops) or cycloplegic eyedrops 
(e.g. homatropine eyedrops) to relieve pain, 
which is due to ciliary spasm. 


180 Clinical Methods in Ophthalmology 





Patients with lagophthalmos with corneal 
abrasion, which is not responding to treat- 
ment, may require temporal or permanent 
tarsorrhaphy. 


INFECTIVE AND NON-INFECTIVE KERATITIS 


Described under Corneal Ulcer in Chapter 4 
‘Case Presentation’. 


ENDOPHTHALMITIS 


Endophthalmitis is defined as severe inflam- 
mation of inner coats (uvea and retina) and 
the intraocular cavities (anterior chamber 
and vitreous chamber). 

Endophthalmitis can be infective follow- 
ing endogenous or exogenous infection by 
bacteria, fungi or parasite. It can be sterile 
or toxic as following retained intraocular for- 
eign body, or toxic lens syndrome or phaco- 
anaphylactic uveitis. 

Endophthalmitis presents with moderate- 
to-severe pain with grossly reduced visual 
acuity, lid edema, ciliary congestion, anterior 
chamber reaction and vitreous haze because 
of vitritis with normal extraocular movements. 


Treatment 


Treatment of sterile endophthalmitis is by 
controlling the inflammation by topical and 
systemic steroids. Treatment of bacterial en- 
dophthalmitis is guided by endophthalmitis 
vitrectomy study (EVS), which suggests im- 
mediate vitrectomy, if the presenting visual 
acuity is hand movements or less and in eyes 
with presenting visual acuity more than hand 
movements, the initial management is by in- 
travitreal antibiotics (ceftazidime and van- 
comycin are preferred). The use of systemic 
antibiotics showed no advantage according 
to this study and hence not preferred. 

Intravitreal antifungal agents (e.g. am- 
photericin B) are indicated in fungal endo- 
phthalmitis initially, if not controlled vitrec- 
tomy is indicated. 


PANOPHTHALMITIS 


Panophthalmitis is defined as severe inflam- 
mation of all the three coats of the eye (cornea 
and sclera, uvea, retina) and the intraocu- 
lar cavities (anterior chamber and vitreous 
chamber). 

Panophthalmitis is usually an infective 
condition and follows bacterial infections. 
All the clinical features of endophthalmitis 
are present along with added features such 
as hazy cornea because of involvement of 
outer fibrous coat and limitation of extraocu- 
lar movements. 


Treatment 


1. Medical management involves system- 
ic antibiotics and analgesics to relieve 
pain, and to prevent intracranial spread 
of infection. 

2. Evisceration is the surgery of choice to 
prevent intracranial spread of infection, 
which may be endangering life of the 
patient. 

3. Enucleation is contraindicated in pan- 
ophthalmitis, as the infection may spread 
intracranially via cut ends of optic nerve 
following enucleation; whereas following 
evisceration, the intact scleral frill pro- 
vides protection against this. 


ORBITAL CELLULITIS 


Orbital cellulitis is defined as infection of soft 
tissues of the orbit, posterior to the orbital 
septum. It can present as milder form, prese- 
ptal orbital cellulitis or severe form postsep- 
tal orbital cellulitis. 

Preseptal orbital cellulitis presents with 
periorbital swelling, pain, redness with nor- 
mal visual acuity and full extraocular move- 
ments. Postseptal cellulitis presents with 
severe proptosis, severe pain, chemosis, 
markedly reduced visual acuity and restrict- 
ed ocular movements. 


Treatment 


Treatment is mainly by systemic antibiotics 
and analgesic agents. 


ACUTE IRIDOCYCLITIS 


Acute inflammation of iris and ciliary body is 
called acute iridocyclitis. 


Causes 


The causes for acute iridocyclitis are very 
wide. Causes include infections (e.g. bacte- 
rial, viral, fungal, parasitic trauma), hyper- 
sensitivity, autoimmune disorders, systemic 
diseases (e.g. diabetes mellitus, gout) and 
skin diseases (e.g. psoriasis), etc. Patient 
presents with moderate-to-severe pain, red- 
ness, photophobia, watering and diminu- 
tion of vision. On examination, the affected 
eye shows circumcorneal congestion, ke- 
ratic precipitates, aqueous flare, aqueous 
cells, hypopyon, iris nodules and posterior 
synechiae. 


Treatment 


Treatment is by specific treatment of the cause 
and by non-specific treatment, which includes 
cycloplegic drugs such as atropine 1% eye oint- 
ment, topical and systemic corticosteroids. 


ACUTE CONGESTIVE GLAUCOMA 


Glaucoma resulting due to sudden and total 
closure of the angle of the anterior chamber 
is called acute congestive glaucoma. Patient 
presents with severe pain associated with 
nausea, vomiting, diminution of vision, red- 
ness, photophobia and watering. 

On examination, the affected eye shows 
circumcorneal congestion, corneal edema, 
shallow anterior chamber, mid dilated ver- 
tically oval pupil. Patient may give history of 
previous intermittent attacks and the other 
eye may show shallow anterior chamber. 
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Treatment 


Acute angle closure glaucoma is an oph- 
thalmological emergency; hence, treatment 
should be started immediately. The princi- 
ples of treatment of acute angle closure glau- 
coma are to: 
1. Reduction of intraocular pressure (IOP) 
and control of inflammation is done by: 
a. Intravenous (IV) Mannitol 20%, 1.5—2 
g/kg of the body weight given over 
period of 45 minutes to 1 hour or oral 
glycerol, but in cases IV Mannitol is 
contraindicated. 

b. Oral acetazolamide 250 mg, one or 
two tablets stat. 

c. Topical timolol 0.5% eyedrops. 

d. Topical steroid eyedrops to control 
inflammation. 

e. Oral and systemic analgesic drugs to 
relieve pain. 

2. Treatments are aimed at opening of an- 
gle of the anterior chamber to increase 
aqueous outflow. 

3. Patient is asked to lie in supine position 
so that the iris lens diaphragm falls back, 
thereby increasing the anterior chamber 
depth. 

4. After the IOP is controlled by the above 
measures, pilocarpine 2-4% eyedrops 
four times per day are started. Once the 
IOP is controlled, the corneal edema is 
subsided and anterior chamber inflam- 
mation is controlled, laser iridotomy or 
surgical iridectomy is done to eliminate 
pupillary block. If the IOP increases on 
treatment with pilocarpine as in case of 
lens-related angle closure, pilocarpine 
eyedrops are stopped and argon laser iri- 
doplasty is done. 

5. Treatment to prevent angle closure in 
future. After laser iridotomy, or surgical 
iridectomy or iridoplasty is performed, the 
patient is examined repeatedly at frequent 
intervals. At each visit, IOP recording and 
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gonioscopy are done and depending on 
the examination findings, following treat- 
ment is followed. If the IOP is under con- 
trol with open angle patient is examined 
frequently and followed up with optic disk 
changes, visual field defects as done for 
open angle glaucoma: 

a. If the IOP is elevated with open angle 
medical treatment similar to open an- 
gle glaucoma is continued. 

b. If the IOP is elevated with synechial 
angle closure, less than 180° argon laser 
trabeculoplasty is carried out. 


c. If the IOP is elevated with synechial 
angle closure, more than 180° trab- 
eculectomy is indicated. 


d. If the IOP is still elevated, more com- 


plex surgeries, e.g. glaucoma artificial 
drainage devices are indicated. 


6. Treatment of other eye is very important 


in every patient with acute congestive 
glaucoma. Other eye should be exam- 
ined and if the anterior chamber is shal- 
low and angle of the anterior chamber is 
narrow, prophylactic laser iridotomy has 
to be done. 


Chapter 


Examination of Retina 


Chapter Outline 


Fundus Examination 
Hypertensive Retinopathy 
Diabetic Retinopathy 

Central Retinal Artery Occlusion 
Branch Retinal Vein Occlusion 
Central Retinal Vein Occlusion 
Retinitis Pigmentosa 

Central Serous Retinopathy 


FUNDUS EXAMINATION 


Retina is examined by following methods: 

1. Ophthalmoscopy: Direct ophthalmos- 
copy and indirect ophthalmoscopy. 

2. Slit-lamp biomicroscopy: With accessory 
lenses such as +78 D, +90 D, -58.6 D lens- 
es, Goldmann three-mirror lens. 

The visible portion of retina is referred as 
fundus (Fig. 11.1). Fundus has to be exam- 
ined under the headings. 


Media 


Normally media of the eye is clear or 
transparent. The media becomes hazy or 
Opaque in case of opacities in the media 
such as corneal opacity, cataract and vitre- 
ous hemorrhage. 


Cystoid Macular Edema 

Myopia 

Papilledema 

Optic Neuritis 

Optic Disk Changes in Glaucoma 
Primary Optic Atrophy 
Secondary Optic Atrophy 
Consecutive Optic Atrophy 


Optic Disk 


1. Size: Normal size of the optic diskis 1.5 mm 
in diameter. 


Fig. 11.1: Normal fundus (diagrammatic 
representation) 
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2. Shape: Normal disk is circular in shape. 

3. Color: Normal color of the optic disk is 
pink, which is due to capillaries on the 
optic disk. It is chalky white in primary 
optic atrophy, dirty white in postneuritic 
optic atrophy and waxy white in consec- 
utive optic atrophy. 

4. Margin: Normal margin of the optic disk 
is sharp and well made out. It becomes 
blurred in optic neuritis, papilledema, 
drusen of the optic disk. 

5. Cup: The central pale area of the optic 
disk is called cup of the optic disk. It is 
obliterated in papilledema and papillitis. 

6. Cup-to-disk ratio: Normal C:D ratio is 
about 0.2-0.4. It is increased in glaucoma 
and other causes of optic atrophy. 

7. Neuroretinal rim: It is the part of the op- 
tic disk that is surrounding the cup. It is 
decreased or thin in glaucoma and in 
other causes of optic atrophy: 

a. Abnormalities like hemorrhages on 
optic disk are seen in glaucoma, pap- 
illedema, papillitis, etc. 

b. Abnormalities like neovasculariza- 
tion of the disk seen in diabetic reti- 
nopathy, central retinal vein occlu- 
sion (CRVO), etc. 


Macula 


Macula is situated about 2 disk diameters lat- 
eral to the temporal margin of the optic disk. 
The central part of macula is called foveola, 
which shows as a bright reflex called foveal 
reflex. Macula has to be examined for abnor- 
malities such as macular edema, macular 
hole, macular hemorrhage, macular scarring 
and hard exudates at macula. 


Vessels 


Normal ratio of arteries to vein size is 2:3. 

Vessels of the retina have to be examined for: 

1. Narrowing of arteries as in CRVO, hyper- 
tensive retinopathy. 


2. Dilatation and tortuosity of veins as in 
CRVO, angiomatosis, papilledema. 

3. Neovascularization as in diabetic reti- 
nopathy, CRVO. 


Pulsations of Arteries and Veins 


Arterial pulsations are always abnormal and 
seen in aortic regurgitation. Venous pulsa- 
tions are normally seen and they are absent 
in papilledema. 


General Background 


Normally background of the retina is reddish 
pink in color. The background of retina has to 
be examined for abnormalities such as: 

1. Superficial retinal hemorrhages seen in 
hypertensive retinopathy, diabetic reti- 
nopathy, CRVO. 

2. Deep retinal hemorrhages seen in dia- 
betic retinopathy. 

3. Cotton-wool spots seen in hypertensive 
retinopathy, diabetic retinopathy. 

4. Hard exudates seen in hypertensive reti- 
nopathy, diabetic retinopathy. 

The findings of retinal examination are 
documented on charts meant for document- 
ing retinal examination findings (Fig. 11.2). 
The chart consists of three concentric circles 
divided into 12 meridians and each repre- 
senting 1 clock hour. The outer circle corre- 
sponds to the junction of the pars plana and 
pars plicata, the middle circle corresponds to 
ora serrata and the inner circle corresponds 
to equator. Macula is drawn in the center of 
the circle and optic disk is drawn nasal to it. 

The image seen with the indirect ophthal- 
moscope is inverted vertically and reversed 
laterally. The chart is placed upside down 
and the findings are recorded exactly where 
they are seen and by this way the chart cor- 
responds to the inverted image of the fundus. 


Color codes: The color codes used in docu- 
menting the lesions are as follows: 

e Retinal veins—blue 

e Flat or attached retina—red 
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M — Macula 
OD — Optic disk 


Fig. 11.2: Retinal chart (LE, left eye; M, macula; OD, optic disk; RE, right eye). 


e Detached retina—blue 

e Retinal break—red with blue outline 

e ‘Thin retina—red hatching with blue out- 
line 

e Vitreous opacity—green 

e Retinal pigment—black 

e Lattice degeneration—blue 
with blue outline. 


hatching 


Fundus Examination in 
Common Retinal Disorders 


Rhegmatogenous Retinal Detachment 


Retinal detachment (RD) (Figs 11.3A to D) 
due to break in the sensory layer of retina al- 
lowing fluid from the vitreous cavity (synchitic 
or liquefied vitreous gel) to seep in between 
sensory retina and retinal pigment epithelium 
and separate them is called rhegmatogenous 
retinal detachment (Figs 11.4 and 11.5). 


In fresh retinal detachment 

e Detached retina is convex in configura- 
tion and corrugated appearance 

e Detached retina undulates freely with 
ocular movements 

e ‘There is no shifting of fluid. 


In long-standing retinal detachment 
e Retinal thinning 

e Secondary intraretinal cysts 

e Subretinal demarcation lines 

e Proliferative vitreoretinopathy. 


Exudative Retinal Detachment 


1. Retinal detachment caused by exudation 
from choriocapillaries, which seeps into 
the subretinal space through damaged 
retinal pigment epithelium thus separat- 
ing it from sensory retina is called exuda- 
tive retinal detachment (Fig. 11.6). 

2. Retinal breaks are absent. 

3. Retinal detachment configuration is con- 
vex. The detached retina is smooth, non- 
corrugated and bullous. 

4. Shifting of fluid is the characteristic fea- 
ture of exudative RD. 


Tractional Retinal Detachment 


1. Retinal detachment caused by tractional 
membranes (vitreoretinal membranes) 
from inflammatory or vascular causes 
on the surface of the retina pulling the 
sensory retina away from retinal pigment 
epithelium (RPE) is called tractional reti- 
nal detachment (Fig. 11.7). 
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Grayish, folded and raised retina seen in retinal detachment 


Retinal wrinkling 
due to 
proliferative 
vitreoretinopathy 


corrugated 


detached Intraretinal cyst 
retina 





Rhegmatogenous retinal detachment Old rhegmatogenous detachment (Note: 
Subretinal demarcation line, intraretinal cyst, retinal 
wrinkling due to proliferative vitreoretinopathy). 


Fig. 11.6: Exudative retinal detachment (Note: 
Convex configuration of detached retina, which is 
noncorrugated and bullous). 


Fig. 11.7: Tractional retinal detachment (Note: 
Concave configuration of detached retina). 


2. Retinal breaks are absent. 

3. Retinal detachment configuration is con- 
cave. 

4. Mobility of the detached retina is severe- 
ly reduced. 


HYPERTENSIVE RETINOPATHY 


Retinopathy occurring as a result of changes in 
the retinal vasculature because of systemic hy- 
pertension is called hypertensive retinopathy. 
Arteriovenous crossing changes in a case of 
hypertensive retinopathy are: 
1. Gunn’s sign: Tapering of veins on either 
side of arteriovenous crossing. 
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2. Bonnet sign: Dilatation of the veins distal 
to the arteriovenous crossing. 
3. Salus sign: Deflection of veins at arterio- 
venous crossing. 
Arteriosclerotic changes seen in hyper- 
tensive retinopathy (Table 11.1) are graded 
as detailed below. 


Table 11.1: Keith-Wagener-Barker classification 
Grade 


| Mild generalized arteriolar attenuation 


Description 


| Moderate to marked generalized 
narrowing and focal attenuation of 
arterioles associated with arteriovenous 


nipping 

II Abnormalities seen in grades | and Il 
along with retinal hemorrhages, hard 
exudates and cotton-wool spots 


IV Abnormalities seen in grades |, Il, Ill, 
swelling of the optic nerve head and 
macular star 


Grade |: Increased or widening of arteriolar 
light reflex (Fig. 11.8). 


Grade II: Copper wire appearance of the arte- 
rioles with moderate arteriovenous crossing 
changes (Figs 11.9, 11.10A and B). 


Grade Ill: Silver wire appearance of the arte- 
rioles with marked arteriovenous crossing 
changes (Fig. 11.11). 


Fig. 11.8: Grade | hypertensive (HTN) retinopathy 
(Note: Narrowing of retinal arteries). 
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Fig. 11.9: Grade II hypertensive (HTN) retinopathy 
(Note: Narrowing of retinal arteries and 
arteriovenous crossing changes). 

Grade IV: Fibrous cord appearance of arteri- 
oles (Fig. 11.12). 


DIABETIC RETINOPATHY 


Retinopathy seen in patients with diabetes 
mellitus is called diabetic retinopathy. It is 
a microangiopathy predominantly affecting 
the smaller blood vessels such as arterioles, 
venules and capillaries. Duration of diabetes 
is the most important risk factor for develop- 
ment of diabetic retinopathy. 


A 


Classification 


Early treatment of diabetic retinopathy study 
(ETDRS) classification is detailed below. 


Non-proliferative Diabetic 
Retinopathy 


1. Mild non-proliferative diabetic retinopa- 
thy (NPDR): Microaneurysms, retinal 
hemorrhages and hard exudates in one or 
two quadrants (Figs 11.13A to D, 11.14). 

2. Moderate NPDR: Microaneurysms, retinal 
hemorrhages and hard exudates in three 
quadrants. Cotton-wool spots and venous 
beading may be present (Fig. 11.15). 

3. Severe NPDR: Microaneurysms, retinal 
hemorrhages and hard exudates in four 
quadrants along with cotton wool spots, 
venous beading in more than two quad- 
rants, intraretinal microvascular abnor- 
malities (IRMA) in more than one quad- 
rant (Fig. 11.16). 


Diabetic Maculopathy 


Macular edema seen in diabetic retinopathy 
is called diabetic maculopathy. It is character- 
ized by accumulation of fluids between outer 





Figs 11.10A and B: Hypertensive retinopathy. A. Grade II note—narrowing of arterioles and Salus 
sign (deflection of veins at the arteriovenous crossings); B. Grade IV note—swelling of optic disk and 


macular star. 
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Grade III hypertensive (HTN) retinopathy Grade IV hypertensive (HTN) retinopathy 
(Note: Abnormalities seen in grade |, Il along with = (Note: Abnormalities seen in grade |, Il, Ill and 
cotton-wool spots, retinal hemorrhages). swelling of optic nerve head). 





A. Mild non-proliferative diabetic retinopathy (Note: Few microaneurysms, hard exudates 
and dot-blot, hemorrhages in one quadrant); B. Moderate non-proliferative diabetic retinopathy with 
clinically significant macular edema (Note: Hard exudates within 500 um of the fovea and hard exudates, 
retinal hemorrhages in two quadrants); C. Proliferative diabetic retinopathy (Note: Fibrovascular 
proliferation); D. Preretinal hemorrhage (subhyaloid hemorrhage) (Note: Boat-shaped hemorrhage). 
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Fig. 11.14: Mild  non-proliferative diabetic 
retinopathy (Note: Microaneurysms, _ retinal 
hemorrhages hard exudates in two quadrants). 


plexiform and inner nuclear layers of the ret- 

ina in the macula. It may be seen in NPDR or 

proliferative diabetic retinopathy (PDR). 
Diabetic maculopathy is called clinically 

significant macular edema (CSME), if it has 

the following characteristics: 

e Presence of retinal thickening within 
500 um from the center of the macula 

e Presence of hard exudates within 500 um 
of the center of the macula, associated 
with surrounding retinal thickening 

e Presence of retinal thickening one disk 
area or larger, a part of which is within 
one disk diameter from the center of the 
macula (Figs 11.17A to C). 


Proliferative Diabetic Retinopathy 


The PDR is characterized by proliferation of 
new vessels, i.e. neovascularization at optic 
disk or elsewhere (Fig. 11.18). 


High-risk Characteristics of 
Proliferative Diabetic Retinopathy 


e Newvessels on the optic disk (NVD) of one 
fourth to one third or more of the disk area 


e The NVD of less than one fourth of disk 
area or new vessels elsewhere (NVE) 
with vitreous hemorrhage or preretinal 
hemorrhage (Fig. 11.19) 

e The NVE more than half disk area with 
vitreous hemorrhage or preretinal hem- 
orrhage. 


CENTRAL RETINAL ARTERY OCCLUSION 


Occlusion of the central retinal artery result- 
ing in hypoxic damage of the retina is called 
central retinal artery occlusion (CRAO). 
Central retinal artery occlusion is caused by 
thrombosis or embolism or vasculitis of the 
central retinal artery. Examination of retina 
shows: 

1. Retinal arteries are markedly narrowed 
with thread-like appearance with retinal 
veins being normal. 

2. The retina appears white in color because 
of edema resulting in opacification. 

3. Cherry-red spot at the macula. 

Box carring or segmentation of blood in 
the retinal vessels giving raise to cattle truck 
appearance is seen in severe obstruction 
(Fig. 11.20). 





Fig. 11.15: Moderate non-proliferative diabetic 
retinopathy (Note: Microaneurysms, _ retinal 
hemorrhages, hard exudates in three quadrants). 


Cotton- 
wool spot 





beading 
Fig. 11.16: Severe non-proliferative diabetic 
retinopathy (Note: Microaneurysms, __ retinal 


hemorrhages, hard exudates in four quadrants along 
with cotton-wool spots, venous beading in two 
quadrants and IRMA in one quadrant (4-2-1 rule). 


Retinal 

edema within 
500 um of 
center of fovea 


Retinal edema 
one disk area 

or larger a part 

of which is within 
one disk diameter 
of the center 


of fovea 
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BRANCH RETINAL VEIN OCCLUSION 


Occlusion of a branch of central retinal vein 
resulting in involvement of the corresponding 
part of retina, which is supplied by that par- 
ticular branch is called branch retinal vein oc- 
clusion. Superotemporal branch is commonly 
involved branch of the retinal vein. Rigid arte- 
riosclerotic artery compressing on the retinal 
vein is the most common cause for retinal vein 
occlusion. Fundus picture shows: 
e Dilated and tortuous vein beyond the site 
of occlusion 
e Retinal edema and hemorrhages limited 
to the retina drained by affected retinal 
vein (Fig. 11.21). 


Hard 
exudates 
within 
500 um 
of fovea 


Adjacent 
retinal 
thickening 


Figs 11.17A to C: Clinically significant macular edema 
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Fig. 11.18: Proliferative diabetic retinopathy (PDR) 
[Note: New vessels elsewhere (NVE) and new 
vessels on optic disk (NVD)]. 
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Fig. 11.20: Central retinal artery occlusion (Note: 
Attenuation of retinal arteries, cattle truck 
appearance, retinal edema and cherry-red spot). 


CENTRAL RETINAL VEIN OCCLUSION 


Occlusion/Obstruction of the central retinal 
vein at the lamina cribrosa and resulting in 
occlusion retinopathy is called central retinal 
vein occlusion. It is the second common reti- 
nal vascular disorder second only to diabetic 
retinopathy. It is of two types: 

1. Non-ischemic. 

2. Ischemic (Figs 11. 22A to C). 


Preretinal 
hemorrhage 


Fig. 11.19: Proliferative diabetic retinopathy (PDR) 
with preretinal hemorrhage 


Retinal 
hemorrhage 


Dilated and 
tortuous vein 


Fig. 11.21: Branch retinal vein occlusion (Note: 
Dilated and tortuous vein in the superotemporal 
quadrant associated with retinal hemorrhages in 
the affected quadrant). 


Non-ischemic Central Retinal 
Vein Occlusion 


Non-ischemic central retinal vein (Fig. 11.23) 
occlusion is common of the two. It is charac- 
terized by mild to moderate decreased visual 
acuity. Fundus picture shows: 

e Mild tortuosity of retinal veins 

e Engorgement of retinal veins 

e Fewretinal hemorrhages. 


C 





Figs 11.22A to C: A. Central retinal vein occlusion 
(Note: Tortuous retinal veins, retinal hemorrhages, 
cotton-wool spots in all the four quadrants and 


disk edema); B. Hemiretinal vein occlusion (Note: 


Tortuous retinal veins, retinal hemorrhages and 
cotton-wool spots in two inferior quadrants); C. 
Branch retinal vein occlusion [Note: Tortuous retinal 
veins, retinal hemorrhages and cotton-wool spots 
in one quadrant (inferotemporal)]. 
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Fig. 11.23: Non-ischemic central retinal vein 
occlusion 
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Fig. 11.24: Ischemic central retinal vein occlusion 


Ischemic Central Retinal 
Vein Occlusion 


Ischemic central retinal vein occlusion 

(Fig. 11.24) is characterized by marked 

decrease in visual acuity, relative afferent 

papillary defect on the affected side. Fun- 

dus picture shows: 

e Retinal venous engorgement and tortu- 
osity 

e Wide spread retinal hemorrhages giving 
rise to tomato splashed appearance 

e Cotton-wool spots 

e Macular edema 

e Optic disk edema. 

The neovascular glaucoma also called 
90 days glaucoma (as it develops within 3 
months) is the most common complication 
occurring in ischemic central retinal vein 
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occlusion because of neovascularization of 
iris and angle of the anterior chamber. 


RETINITIS PIGMENTOSA 


Retinitis pigmentosa (Figs 11.25A and B) is a 
genetically determined dystrophy of the reti- 
na affecting photoreceptors characterized by 
progressive degeneration of the photorecep- 
tors with predominant involvement of the 
rods. Patient presents with night blindness 
and delayed dark adaptation. Fundus picture 
shows: 

1. The RPE changes in the form of bony cor- 
puscle pigmentation, characteristically 
perivascular in nature and beginning in 
the midperiphery and extend gradually 
anteriorly and posteriorly. 

2. Narrowing or attenuation of retinal arte- 
rioles. 

3. Pale waxy pallor of the optic disk with 
consecutive optic atrophy in advanced 
stages (Fig. 11.26). 


CENTRAL SEROUS RETINOPATHY 


Central serous retinopathy is an idiopathic 
disease characterized by serous detach- 
ment of the neurosensory retina in the 
macular region (Fig. 11.27). It is usually 


A 





seen in middle-aged adults with males be- 
ing more commonly affected than females. 
Type A personality, emotional stress and 
systemic hypertension are frequently asso- 
ciated with risk factors. 

Patient presents with diminution of vi- 
sion with positive scotoma and metamor- 
phopsia. Visual acuity will be in the range of 
6/9-6/12 and refraction showing hyperme- 
tropic refraction. 

Fundus picture shows round or oval de- 
tachment of sensory retina at the posterior 
pole (Fig. 11.28). Fundus fluorescein angiog- 
raphy shows smokestack pattern or inkblot 
pattern. 


CYSTOID MACULAR EDEMA 


Accumulation of fluid in the outer plexiform 
layer and inner nuclear layer of the retina in 
macula resulting in the formation of cystic 
spaces in the macula is called cystoid mac- 
ular edema. It follows a variety of diseases 
such as postoperative complication of cata- 
ract surgery, diabetic retinopathy, retinal 
vein occlusion and retinitis pigmentosa. 
Fundus picture shows honeycomb appear- 
ance (Fig. 11.29). Fundus fluorescein angi- 
ography shows flower petal appearance. 





Figs 11.25A and B: Retinitis pigmentosa (Note: Attenuation of retinal arteries, waxy disk pallor of optic disk 
and bony corpuscle pigmentation). 
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Fig. 11.26: Retinitis pigmentosa 





Fig. 11.27: Central serous retinopathy (Note: Elevation 
of macular area demarcated by a circular ring). 


Round detachment 
of sensory retina 
at the posterior pole 





Fig. 11.28: Central serous retinopathy (Note: Round 
detachment of sensory retina at the posterior pole) 
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Fig. 11.29: Cystoid macular edema_ (Note: 


Honeycomb appearance of macula). 


MYOPIA 


Myopia is a clinical type of myopia character- 
ized by degenerative changes because of rap- 
id increase in the axial length of the eyeball. 
Pathological myopia is usually more than 6.0 
diopters with axial length of more than 25 mm. 


Fundus Changes in High Myopia 


Fundus changes in high myopia include 
(Figs 11.30 and 11.31A to D). 

Optic disk: This appears large with large phys- 
iological cup, temporal crescent or annular 
crescent and may show tilted appearance. 


Macula: It shows foster Fuchs’ spot, because 
of accumulation of pigment associated 
with subretinal neovascularization and 
choroidal hemorrhage. Myopic foveoschi- 
sis and macular hole are the other patholo- 
gies seen in the macula. 


Background: The retina shows tessellated ap- 
pearance and patches of choroidal atrophy. 


Periphery of the retina: Cystoid degeneration, 
lattice degeneration and other retinal degen- 
erations are seen commonly in the periphery 
of the retina. 
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Pathological myopia 
Vitreous: It shows degenerations like vitreous 


liquefaction, muscae volitantes or vitreous 
opacities and posterior vitreous detachment. 


Choroid: It shows lacquer cracks indicating 
breaks in the Bruch’s membrane with cho- 
roidal atrophy. 


Sclera: Thinning of sclera in the posterior part 
of the eyeball with ectasia of sclera in the pos- 
terior pole resulting in posterior staphyloma. 


PAPILLEDEMA 


Papilledema is defined as bilateral passive 
edema of the optic disk secondary to raised 
intracranial pressure (Fig. 11.32). Fundus 
picture of established papilledema is shown 
in Figs 11.33A and B. 


Vascular Signs 


e Hyperemia of optic disk 
e Hemorrhages 





Fundus changes in pathological myopia (Note: Temporal crescent, tilted disk, 
chorioretinal atrophic patches). 
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Fig. 11.32: Papilledema 


e Hard exudates 
e Cotton-wool spots 
e Congestion of the retinal vessels. 


Mechanical Signs 


e Elevation of the optic disk > 3 D 

e Edema of the nerve fiber layer 

e Obscuration of the disk margins 

e Obliteration of the physiological cup 
e Folds of retina and or choroid. 


OPTIC NEURITIS 


Inflammation of optic nerve is called optic neu- 
ritis. Based on the ophthalmoscopic features it 
can be classified as: 
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e Papillitis 
e Retrobulbar neuritis 
e Neuroretinitis. 


Papillitis 


Papillitis shows hyperemia of optic disk, ede- 
ma of optic disk < 1 mm, peripapillary hemor- 
rhages. It has features similar to papilledema, 
differentiated from papilledema by marked 
visual loss (in papilledema vision is affected 
in late stage due to optic atrophy) disk edema 
< 1mm or 3D, less venous engorgement, less 
retinal hemorrhages, presence of posterior 
vitreous haze because of cells in posterior vit- 
reous and it is usually unilateral (Fig. 11.34). 


Retrobulbar Neuritis 


Retrobulbar neuritis shows normal optic 
disk. Patient presents with marked diminu- 
tion of vision, relative afferent pupillary path- 
way defect. It is described as a disease where 
neither ophthalmologist sees anything nor 
patient sees anything. 


Neuritis 


Neuroretinitis shows features of papillitis 
plus macular star because of hard exudates 
(Figs 11.35A and B). 





Figs 11.33A and B: Papilledema 
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OPTIC DISK CHANGES IN GLAUCOMA 


Early Glaucomatous 
— Changes (Fig. 11.36) 
NSmInIaTEgeS 1. Vertically oval cup due to selective loss 


2 of neuroretinal rim inferiorly and superi- 

orly with cup-disk ratio of 0.4-0.6. 

2. Baring of the circumlinear vessels—pres- 
ence of pallor between vessel and the 
neuroretinal rim. 

3. Asymmetry of the cup-disk ratio between 
the two eyes by more than 0.2. 

4. Disk hemorrhages flame shaped or 
splinter shaped within the peripapillary 
retinal nerve fiber layer. 

5. Peripapillary atrophy. 

6. Pallor of the optic disk. 





Fig. 11.34: Papillitis 


Advanced Glaucomatous Changes 


. Cup-disk ratio 0.7-0.9. 

. Thinning of neural retinal rim. 

. Nasal shifting of blood vessels. 

. Bayoneting sign: Double angulation of 
the retinal blood vessels giving the ap- 
pearance of being broken at the disk 
margin is called bayoneting sign. 


me © Dh — 





Large optic 
cup CD 
ratio > 0.6 


Vertically oval 
cup of optic disk 


Nasal shifting of 
retinal vessels 


Splinter 
hemorrhage 
of optic disk 





Figs 11.35A and B: Optic neuritis (papillitis) [Note: 

Optic disk shows hyperemia, edema (< 1 mm) _ Fig. 11.36: Optic disk changes in glaucoma (Note: 
blurring of disk margins, obliteration of physiological — Vertically oval cup of optic disk, splinter hemorrhage 
cup and tortuous retinal veins]. of optic disk). 
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5. Lamellar dot sign: Visibility of the pores 
of the lamina cribrosa because of loss of 
retinal ganglion cells is called lamellar Complete loss of 
dot sign (Figs 11.37 and 11.38A and B). neuroretinal rim 


Nasal shift of 


retinal vessels 


PRIMARY OPTIC ATROPHY 


Primary optic atrophy (Figs 11.39A and B) 
occurs without antecedent swelling of optic 
disk. The causes of primary optic atrophy in- 
clude tumors compressing optic nerve, ret- Fig. 11.37: Advanced glaucomatous changes (Note: 


robulbar optic neuritis, hereditary opticneu- _ Nasal _ shift of retinal vessels, lamellar dot sign, 
ropathy. Fundus picture shows: complete loss of neuroretinal rim). 


Figs 11.38A and B: Glaucomatous optic disk changes /Note: Marked cupping of optic disk, bayoneting sign 
(vessels appear of being, broken off at the margin), thinning of neuroretinal rim]. 


e 


Figs 11.39A and B: Primary optic atrophy. A. Diagrammatic representation; B. Photograph (Note: Pale 
white color of the optic disk, clear margins of the optic disk and normal surrounding retina). 


Lamellar dot 
sign 
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Figs 11.40A and B: Secondary optic atrophy. A. Diagrammatic representation; B. Photograph (Note: Dirty 
white color of the optic disk, blurred disk margins and perivascular sheathing of surrounding retinal vessels). 





Fig. 11.41: Consecutive optic atrophy (Note: Yellow 
waxy pallor of the optic disk and attenuation of the 
surrounding retinal vessels). 


e Pale optic disk with clear delineated disk 
margins 

e Kestenbaum sign—reduction in the 
number of small blood vessels on the op- 
tic disk 

e Normal retinal vessels and surrounding 
retina. 


SECONDARY OPTIC ATROPHY 


Secondary optic atrophy (Figs 11.40A and B) 
occurs with antecedent swelling of the optic 
disk. 

The common causes are papilledema, pap- 
illitis, anterior ischemic optic neuropathy 
Fundus picture shows: 

1. Dirty white optic disk with poorly delin- 
eated margins of the optic disk due to ex- 
cessive gliosis. 

2. Attenuation of retinal vessels and peri- 
vascular sheathing. 


CONSECUTIVE OPTIC ATROPHY 


Consecutive optic atrophy (Fig. 11.41) occurs 
due to degenerative/inflammatory/vascular 
lesions of surrounding retina. The causes in- 
clude central retinal artery occlusion, central 
retinal vein occlusion, retinitis pigmentosa, 
pathological myopia. Fundus picture shows: 
e Yellow waxy optic disk 

e Surrounding retina shows the causative 

disease, e.g. retinitis pigmentosa. 
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COMMUNITY OPHTHALMOLOGY 


Community ophthalmology is the applica- 


tion of techniques of clinical ophthalmol- 
ogy in combination with the methodologies 
of community medicine to promote ocular 
health and to prevent blindness. 


BLINDNESS AND LOW VISION 


Blindness 


Clinically, the condition in which a person is 
not able to perceive light is called blindness. 
However, the definition of blindness var- 
ies worldwide and for the purpose to ensure 
uniform data collection World Health Or- 
ganization (WHO) has proposed a uniform 
definition and has defined low vision and 
blindness. Best corrected visual acuity in the 
better eye less than 3/60 (or its equivalent) 
or field of vision less than 10° is referred as 
blindness. 


Vision 2020 

District Blindness Control Society 
National Trachoma Control Program 
Xerophthalmia 

Important Dates in Ophthalmology 


Low Vision 


Best corrected visual acuity in the better 
eye in the range of 6/18-6/60 or its equiva- 
lent, or field of vision between 20° and 30° is 
referred as low vision grade I or mild visual 
impairment. Best corrected visual acuity in 
the better eye in the range of 6/60-—3/60 or its 
equivalent, field of vision between 10° and 
20° is referred as low vision grade II, or severe 
visual impairment. 


Legal Blindness 


Best corrected visual acuity in the better eye 
less than 6/60 or field of vision less than 20° is 
called legal blindness. It is the level of visual 
acuity required to become eligible for dis- 
ability benefits given by government. 


Economical Blindness 


Economical blindness is same as legal blind- 
ness. Best corrected visual acuity in the better 
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eye less than 6/60 or field of vision less than 
20° is called economic blindness. It is the lev- 
el of visual acuity less than, which will affect 
a person’s profession or work thus causing 
financial, or economic burden. 


Social Blindness 


Best corrected visual acuity in the better eye 
less than 3/60 or field of vision less than 10° is 
called social blindness. It is the level of visual 
acuity less than, which will affect day-to-day 
social life. 


BLINDNESS STATISTICS 


According to the recent statistics, worldwide 
there are 314 million people with visual im- 
pairment of which 45 million come under 
blindness category and 269 million come 
under low vision category. In India, 12 mil- 
lion people come under visual impairment 
category and 7 million come under blindness 
category. 


Avoidable Blindness 


Avoidable is the blindness, which can be 
avoided by either appropriate treatment 
(curable blindness, e.g. blindness because of 
cataract can be treated by cataract surgery) 
or by ensuring proper preventive measures 
(preventable blindness, e.g. vitamin A sup- 
plementation to prevent keratomalacia and 
corneal blindness). Avoidable blindness ac- 
counts for up to 80% of total blindness and 
90% of the visually impaired people live in 
developing countries. 

Leading causes for blindness in India 
are cataract 62.6%, refractive errors 19.7%, 
glaucoma 5.8%, posterior segment disorders 
4.7%, surgical complication 1.2%, corneal 
blindness 0.9%, posterior capsular opacifica- 
tion 0.9% and other causes 4.19%. 


NATIONAL PROGRAM 
FOR CONTROL OF BLINDNESS 


The National Program for Control of Blind- 
ness (NPCB) was launched in the year 1976 
as a 100% centrally sponsored program. It 
was launched with the goal to reduce the 
prevalence of blindness to less than 0.3% by 
the year 2020. 


Objectives 


e Establishment of eye care facilities for 
population of every 5 lakh 

e Establishment of eye care services at 
primary health centers and community 
health centers 

e Improvement of the quality of eye care 
services by ensuring participation of pri- 
vate sector. 


Strategies 


e Strengthening of eye care service delivery 

e Development of manpower for eye care 
services 

e Creating public awareness about diseas- 
es of eye 

e Development of institutional capacity for 
treatment of eye diseases. 


Revised Strategies after 
11th Five-Year Plan 


1. To include causes of blindness other than 
cataract such as corneal blindness, refrac- 
tive errors and glaucoma under NPCB. 

2. To improve the quality of cataract sur- 
geries by shifting from eye camp surger- 
ies to hospital or institutional surgeries. 

3. Development of infrastructure for eye 
care services throughout the country 
by construction of eye ward, eye opera- 
tion theatres, training of eye surgeons in 
modern cataract surgery at district level. 


4. Involvement ofnon-government organi- 
zations (NGOs) and improving the per- 
formance of government organizations 
at medical college and district hospitals 
to ensure better coverage of eye care 
Services. 


VISION 2020: THE RIGHT TO SIGHT 


Vision 2020 is a global initiative by the WHO 
and the International Agency for the Preven- 
tion of Blindness (IAPB). It was launched 
on February 18th, 1999 by WHO and JAPB 
to eliminate avoidable blindness by the 
year 2020 by effective global cooperation by 
involving NGOs such as Christoffel Blind- 
enmission (CBM), (Germany), Sightsavers 
International (United Kingdom). It aims at 
performing 20 million cataract surgeries an- 
nually till 2010 and 32 million cataract sur- 
geries annually till the year 2020. 


Vision 2020: In India 


The vision 2020 is the initiative to bring gov- 
ernment, national and international NGOs to 
work jointly to achieve the goal of eliminat- 
ing avoidable blindness by the year 2020, to 
have India free of avoidable blindness. so 
that every citizen enjoys the gift of sight and 
every visually challenged will have improved 
quality of life as a right. 


DISTRICT BLINDNESS CONTROL SOCIETY/ 
DISTRICT HEALTH SOCIETY 


District Blindness Control Society (DBCS) 
was formed in 1994-1995 under NPCB for 
effective implementation of the NPCB at 
district level. A District Program Manager 
(DPM) will be in charge of DBC’s and is re- 
sponsible for its functioning. The main func- 
tion of DBCS is to monitor and implement 
NPCB at each district. 
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Due to formation of National Rural Health 
Mission (NRHM) under 11th Five-Year Plan, 
DBCS under NPCB has been merged with 
District Health Society (DHS) under NRHM. 


NATIONAL TRACHOMA CONTROL PROGRAM 


National Trachoma Control Program was 
started in the year 1963 and it was merged 
with the NPCB by the year 1976. WHO has 
recommended SAFE strategy for treatment 
of trachoma: 

S: Surgical care 

A: Antibiotics 

F: Facial cleanliness 

E: Environmental improvement. 


Prophylaxis for Trachoma 


Prophylaxis of trachoma is done by improve- 
ment of personal hygiene, environmental 
sanitation and health education. 


Intermittent Treatment 


The WHO has recommended intermittent 
treatment or blanket treatment in endemic 
areas. Intermittent treatment consists of an- 
tibiotic eye ointment usually tetracycline 1% 
in children twice daily for five consecutive 
days in a month for 6 months in a year. 


XEROPHTHALMIA 


Xerophthalmia (a Greek word meaning dry 
eyes, xero—dry, ophthalmia—eyes) is de- 
fined as a condition in which cornea and 
conjunctiva become dry due to deficiency of 
vitamin A. Xerophthalmia is one of the lead- 
ing causes of childhood blindness worldwide 
particularly in developing countries. It in- 
cludes a wide spectrum of conditions starting 
from milder varieties, (e.g. night blindness 
and conjunctival xerosis) and severe variet- 
ies, (e.g. corneal xerosis and keratomalacia). 
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Classification of Xerophthalmia 4. Corneal ulceration/Keratomalacia in- 
volving less than one third of cornea 


(X3A). It is because of liquefactive ne- 
crosis of the cornea. Corneal ulcers in 
vitamin A deficiency show sharply de- 
fected since vitamin A is an essential marcated punched out ulcers situated 


component of rhodopsin; pigment pres- usually in the periphery of the cornea. 
ent in rods. Normal night vision usually 5. Corneal ulceration/Keratomalacia in- 


The different eye signs graded by the WHO are: 
1. Night blindness (XN): It is the earliest 
manifestation of vitamin A deficiency. 
Scotopic vision, a function of rods is af- 


returns back within 3 days of supple- volving greater than one third of cornea 
menting vitamin A. (X3B). 

2. Conjunctival xerosis (X1A) and corneal 6. Xerophthalmic fundus (XF): It is charac- 
xerosis (X2): These are due to keratini- terized by the presence of yellowish dots in 
zation occurring in the epithelial sur- the periphery of the fundus representing 
faces of mucous membranes. Keratin- the loss of pigment from retinal pigment 
izing metaplasia occurs in the epithelial epithelium. They may cause blind spots 
surfaces due to deficiency of vitamin A, or scotomas. It usually responds within 2 
which is responsible for maintenance of weeks of supplementing vitamin A. 


normal epithelial architecture. 7 
3. Bitot’s spots (X1B): These are defined 
as collections of foamy material over an 
area of conjunctival xerosis consisting 
of desquamated-keratinized epithelial 
cells and saprophytic bacilli. Their pres- 


. Corneal scars secondary to xerophthal- 
mia (XS). 

Women of reproductive age with vita- 
min A deficiency should have a daily dose of 
10,000 IU for 2 weeks. Large doses of vitamin 
ence indicates conjunctival xerosis. Bi- A are contraindicated in women of reproduc- 


tots spots along with night blindness in- tive age as they are contraindicated in preg- 
dicate significant vitamin A deficiency. "ancy (Tables 12.1 and 12.2). 

Bitot’s spots usually disappear within 2 

weeks of starting treatment by vitamin IMPORTANT DATES IN OPHTHALMOLOGY 

A. However, in few they may persist for = # # # 
an indefinite time usually in the tempo- World Sight Day: Second Thursday of Octo- 
ral quadrant of the conjunctiva because ber every year is marked as World Sight Day 
of the persisting keratinizing metaplasia to draw the attention on blindness and its 
caused by vitamin A deficiency. implications. 


Table 12.1: Treatment of vitamin A deficiency 





Schedule In children, aged In children less than 1 year In children with severe 
more than 1 year or weight less than 8 kg vomiting or diarrhea 
(oral vitamin A in IU) (oral vitamin A in IU) 
Immediately on | 200,000 100,000 Water-miscible retinyl palmitate 
diagnosis 100,000 IU can be used instead 


of first dose 


Next day 200,000 100,000 
2—4 week later 200,000 100,000 


Table 12.2: Supplementation of single large 
doses of vitamin A 


Schedule Supplementation 
in units 


First dose at 9 month with | 100,000 IU 
measles vaccination 


Second dose at 18 month with | 200,000 IU 
booster dose of diphtheria, 

pertussis and tetanus (DPT)/ 

oral polio vaccine (OPV) 


Third dose at 24 month 200,000 IU 
Fourth dose at 30 month 200,000 IU 
Fifth dose at 36 month 200,000 IU 
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World Glaucoma Day: March 12th of ev- 
ery year is observed as Glaucoma Day 
to spread awareness regarding glauco- 
ma, which is called silent thief of vision. 


World Glaucoma Week: To maximize the 
awareness regarding glaucoma day is re- 
placed by glaucoma week. It is observed be- 
tween March 11th and 17th of every year. 


National Eye Donation Fortnight: It is celebrat- 
ed between August 25th and September 8th 
to encourage and to create awareness for eye 
donation. 


National Eye Donation Day: September 8th of 
every year. 
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Irrigation vectis 149, 150f 
Ischemic central retinal vein occlusion 193, 193f 
Ishihara’s plates 11, 11t 
Itching 5 
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Jackson cross cylinder 158, 158f 
Jaffe tying forceps 142, 143f 
Jaw-winking phenomenon 115 
Jones dye tests 90 





mK 


Keith-Wagener-barker classification 187t 
Kelman-McPherson forceps 142, 142f, 143f 





Keratectomy, phototherapeutic 82 
Keratitis 
disciform 112 
infective and non-infective 180 
interstitial 112 
Keratoconus 28f 
Keratomalacia 204 
Keratome 146, 147f 
Keratometer 
mires 124f 
Keratometry 123, 124f 
Keratoplasty 82, 83 
cosmetic 83 
optical 83 
tectonic 83 
therapeutic 83 
types 82 
Kinetic perimetry 128 
Krimsky corneal reflex test 137 
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Lacrimal sac dissector and curette 151 
Lacrimal syringing test 89 
Lagophthalmos 8f 
Latanoprost 162 
Lens 41, 155 
anatomy 51 
cylindrical 155, 155f, 156 
induced glaucoma 62 
opacity 51, 57 
ophthalmic 155 
particle glaucoma 62 
spherical 155, 155f, 156 
concave 156f 
convex 156f 
subluxated 41f 
transparency 51 
types 156 
Leukomatous grade corneal opacity 80, 81f 
Levator muscle function 115, 115f 
Levator resection 117 
Lid speculum 139 
Lim’s forceps 141, 142f 
Lower eyelid 
entropion 15f 
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Macrocornea 27 

Macula 184 
anatomy 71 

Macular edema 





clinically significant 190, 191f 
cystoid 69, 71f, 194, 195f 
Macular function tests 134 
Macular grade corneal opacity 80, 80f 
Madarosis 15 
Maddox rod test 137, 158 
Maddox tangent scale 137f 
Maddox wing test 137 
Marcus Gunn jaw-winking syndrome 116, 117 
Margin crease distance 114 
Margin limbus distance 114, 115f 
Margin reflex distance 114, 115f 
McPherson tying forceps 142, 143f 
Megalocornea 27 
Meibomian gland carcinoma 96 
Microincisional cataract surgery 174 
Microphakonit 175 
Miosis, causes of 37 
Mitomycin C 102 
Moxifloxacin 164 
Munson’s sign 28f 
Muscle hook 152, 152f 
Myasthenia gravis 
ocular 116 
Mydriasis 
causes 37 
Myopia 195, 196f 
high 195 


Nadbath-Rehman method 169 
Nasal bulbar conjunctiva 23f 
Nasal pterygium 102f 
National Eye Donation Day 205 
National Eye Donation Fortnight 205 
National Program for Control of Blindness 202 
National Rural Health Mission 203 
National Trachoma Control Program 203 
Near vision 
charts 11, 12f 
testing 10 
Nerve 
palsy 8 
cranial 168 
Nettleship’s punctum dilator 151, 151f 
Neuritis 197 
Night blindness 4, 204 
Non-healing corneal ulcer 
treatment 111 
Non-ischemic central retinal vein occlusion 192, 193f 
Non-proliferative diabetic retinopathy 65, 188, 189, 
190f, 191f 
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Non-steroidal anti-inflammatory drugs 165 
Nuclear sclerosis 
grading 55f 
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O’brien’s method 169 
Obstructive pulmonary disease 
chronic 66, 161 
Ofloxacin 164 
Opacity 
corneal 63, 77 
Ophthalmia neonatorum 25f 
Ophthalmic instruments 139 
Ophthalmoscopy 121, 121¢, 123f 
Optic atrophy 
primary 199, 199f 
secondary 200, 200f 
Optic disk 183, 198, 198f 
Optic nerve guide 150 
Optic neuritis 197, 198f 
Optical coherence tomography 133 
Orbital cellulitis 180 
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Palpebral aperture width 14, 15f 
Palpebral fissure width 15f 
Panophthalmitis 180 
Papilledema 196, 197f 
Papillitis 197, 198f 
Papilloma 99f 
Paracentesis needle 146 
Perforated corneal ulcer 
treatment 111 
Peribulbar anesthesia 168, 169f 
Peribulbar block 
technique 168f 
Peripheral anterior chamber 31, 33f 
Perkins hand-held applanation tonometer 120f 
Phacoemulsification 173, 173f, 174f 
steps 173 
Phakonit 174 
Phenylephrine test 116 
Photophobia 3 
Phthisis bulbi 21f 
Pierse microforceps 141, 142f 
Pinguecula 26, 99f 
Pinhole test 11, 157 
Placido’s disk test 28 
Plain straight scissors 145, 146f 
Poliosis 15 
Polyenes 164 
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Polymethyl methacrylate 68 
Posterior chamber intraocular lens 67f 
Postkeratoplasty 82f 
Postmydriatic test 126 
Prism bar 137f 

cover test 137 
Proliferative diabetic retinopathy 190, 192f 
Proptosis 6 

causes 18 

eccentric 19 
Prostaglandins 162 
Pseudoglioma 59t 
Pseudoisochromatic charts 11 
Pseudophakia 43f, 66, 67/, 68f 
Pseudoproptosis 19 
Pseudopterygium 99t 
Pterygium 26, 63, 97, 98, 99t, 100, 100f, 101 

excision 100, 102 

inflamed 179 

progressive 100f 

recurrence 101 

surgery 102, 103 

types 100 
Ptosis 9f, 113, 116, 117 

degree 114f 
Pulmonary disease, chronic 65 
Pupil 37 

shape 

abnormalities 37 
size 
abnormalities 37, 38f 

Pupillary capture 68, 69f 
Pupillary reflexes 38 

abnormalities 39 
Purkinje’s images test 42 


Random blood sugar 58 
Rectus holding forceps 
superior 140, 141f 
Red eye 177 
causes 177 
Regurgitation test 86f 
Retina 183 
periphery 195 
Retinal chart 185f 
Retinal detachment 185, 186f 
Retinal disorders 185 
Retinal function tests 55, 134 
Retinal inflammatory syndrome 
corneal 69 





Retinal pigment epithelium 185 
Retinitis pigmentosa 194, 195 
Retinopathy 

hypertensive 187, 187/, 189f 
Retinoscope 125, 158 
Retinoscopy 57, 124, 125f 
Retrobulbar anesthesia 168, 168/ 
Retrobulbar neuritis 197 
Rhegmatogenous retinal detachment 185, 186f 
Rose Bengal staining 130 
Roving ring scotoma 75 
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Sac surgery 151 
Scanty hair follicles 12 
Schidtz indentation tonometry 
technique 119 
Schidtz tonometer 119f 
parts 119 
Schirmer’s test 138, 138f 
Scissors 
corneal 143, 144f 
Sclera 30 
abnormalities 30 
Scleritis 179 
Sclerosis 
nuclear 58t 
Segmental posterior synechiae 35f 
Seidel’s test 131 
Simcoe bulb 149, 150f 
Slit-lamp examination 28f, 120, 120f 
Small incision cataract surgery 59, 143, 172 
Snellen’s chart 127f 
Snellen’s distance visual acuity chart llf 
Soemmering’s ring 70 
Squamous blepharitis 18f 
Squamous neoplasia 
ocular surface 98f 
Squint 134 
Staphyloma 82f 
Stenopaic slit 157, 158f 
Sterile endophthalmitis 
treatment 180 
Stevens needle holder 139 
Stocker-Busaca’s line 100 
Sub-Tenon’s anesthesia 168 
Sulfonamides 163 
Superficial corneal vascularization 78 
Swinging flash light test 39, 39f 
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Tear, corneal 31f 
Thermal ball point cautery 154, 154f 
Tillaux 
spiral 141 
Time amplitude ultrasonography 129 
Tobramycin 164 
Tonometry 118 
Tooke’s knife 146, 147f 
Topography 
corneal 133 
Torch light method 31 
Torticollis 
ocular 8 
Tortuous retinal veins 193f 
Total afferent pathway defect 39 
Trabeculectomy 175 
Trachoma 203 
Tractional retinal detachment 185, 187f 
Triazoles 164 
Trichiasis 15 
Tying forceps 141 
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Ulcer 
atheromatous corneal 111 
corneal 104, 105, 107, 108, 163 
dendritic 111 
fungal corneal 109, 110, 110f 
hypopyon corneal 107 
perforated corneal 108 
pseudodendritic 112 
trophic corneal 112 
Ultrasmall incision cataract surgeries 174 
Ultrasound biomicroscopy 31, 130 
Upper bulbar conjunctiva 23f 
Upper eyelid 
eversion 23f, 26f 
multiple chalazion 17f 
Upper palpebral conjunctiva 26f 
Uveitis 69 
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van Herick slit-lamp grading 32t, 34f 
van Lint’s method 169 
Vannas scissors 145, 145f 
Viral corneal ulcer 109, 109¢, 110 
Vision 
2020 203 
blurring 1 
diminution 1, 4 
distorted 3 
gradual painful diminution 2 
gradual painless diminution 1 
loss 2 
low 201 
sudden painful diminution 2 
sudden painless diminution 2 
transient loss 2 
Visual acuity 9 
charts 10 
Vital stains 130 
uses 130 
Vitamin A deficiency 
treatment 204t 
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Wernicke’s hemianopic pupil 39 
World Glaucoma Day 205 
World Glaucoma Week 205 
World Sight Day 204 
Worth’s four dot test 126, 128f 
Wound retractor 

lacrimal 152 
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Xerophthalmia 203 
classification 204 
Xerophthalmic fundus 204 
Xerosis 
corneal 204 
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